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EXECUTIVE SUMMARY 
CHAPARRAL CITY WATER COMPANY 

DOCKET NO. W-02113A-13-0118 

Ms. Ahern’s rebuttal testimony responds to certain aspects of the direct testimony of 
ACC Staff Witness John A. Cassidy and RUCO Witness David C. Parcell on the 
Following issues: 

Capital Structure 
Ms. Ahern provides evidence that Mr. Cassidy’s recommended hypothetical .capital 
structure of 40% debt and 60% equity is inappropriate for ratemaking purposes for 
Chaparral City Water Company because it is: 

1) inconsistent with the capital structure ratios upon which the Company’s current rates 
are based; 

2) use of Mr. Cassidy’s capital structure ratios and recommended return on common 
equity of 9.3% results in an insufficient and punitive return on common equity of 0.65%; 
and, 

3) a common equity cost rate of 7.65% implies a financial risk premium of 1.65 basis 
points, significantly lower than the average downward financial risk adjustments 
proposed (92 basis points) and / or adopted (46 basis points) in representative 
Commission decisions since 2006.’ The implied 7.65% common equity cost rate is 
derived below. 

Description Weight (%) (1) Cost (11 

Staff Recommended Structure 
Debt 40.0% 5.9% 
Common Equity 60.0 9.3 

Weighted Average Cost of Capital 

Company Proposed Structure (Revised) 
Debt 14.45% 5.97% 
Common Equity 85.55 7.65 (5) 

Weighted Average Cost of Capital 

Pretax 
Weighted Weighted 
cost (1) Cost 

2.4% 2.4% 
_. 5.6 - 9.1 (2) 

0.86% 0.86 
- 6.55 (5) 10.5 (3) 

7.41% 11.5%(4) 
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Votes: 
From Schedule JAC-1. 
Assuming a company-provided effective composite Federal and State income tax 
rate of 38.29%, the pretax weighted cost of common equity based upon Staff 
Witness Cassidy’s recommended 9.3% common equity cost rate and hypothetical 
capital structure is: 9.1%. 9.1% = 9.3 Oh/(l + 0.3829). 
Pretax weighted cost rate of common equity equals the pretax overall weighted 
cost rate (1 1.5%) based upon Staff Witness Cassidy’s recommended 9.3% 
common equity cost rate and hypothetical capital structure minus the weighted 
cost rate of debt based upon Chaparral City Water Company’s proposed capital 
structure, 0.86%. I 1  -5% - 0.86% = 10.5%. 
Pretax weighted overall cost of capital based upon Staff Witness Cassidy’s 
proposed overall rate of return. 
Weighted cost of common equity calculated as the pretax weighted cost of 
common equity, 6.55%, divided by Chaparral City Water Company’s proposed 
capital structure ratio, 85.55%. 7.65% = 6.55% / 85.55%. 

In addition, Ms. Ahern’s rebuttal testimony provides evidence that the Company’s 
proposed capital structure ratios and financial metrics are consistent with Standard & 
Poor’s (uS&P”) guidelines for a public utiliq’with bonds rated in the BBB category 
(Moody’s Baa). 

Common Eauitv Cost Rate 
Ms. Ahern also provides evidence that both Mr. Cassidy’s and Mr. Parcell’s Discounted 
Cash Flow model results, 9.3% and 8.70%’ respectively, significantly understate the 
investors’ required return when applied to an original cost less depreciation rate base, 
Le., book value. In addition, Ms. Ahern’s rebuttal testimony provides evidence in supporl 
of the exclusive reliance upon security analysts’ forecasts of growth in earnings per 
share (“EPS”) in contrast to the various historical and projecied growth rates used by 
both Mr. Cassidy and Mr. Parcell. As noted in Ms. Ahern’s testimony, these forecasts 
are reasonable indicators of investor expectations and are more accurate than forecasts 
that rely on historical growth. Mr. Cassidy’s and Mr. Parcell’s cost of common equity 
analyses will be discussed in further detail below. 

Credit Risk Adiustment 

As noted in her rebuttal testimony, Ms. Ahern explains that neither Mr. Cassidy nor Mr. 
Parcell included an adjustment to reflect the greater credit risk of the Company, as 
evidenced by its likely bond rating of Moody’s Baal / S&P BBB+ as indicated by its 
financial metrics, notwithstanding the level of common equity. An indication of the 
magnitude of such an adjustment is 0.32 basis points. 

Business Risk Adiustment 
Ms. Ahern also explains that neither Mr. Cassidy nor Mr. Parcell included an adjustmen! 
to reflect the greater business risk of the Company, as evidenced by its smaller size 
relative to the water utilities upon whose market data their respective recommended 
common equity cost rates were based. Based on her analysis, Ms. Ahern supports a 
conservative adjustment of 40 basis points based on the size of the Company. 
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Ar. Cassidv’s Common Esuity Cost Rate 
As. Ahern provides evidence that Mr. Cassidy’s exclusive reliance upon the common 
!quity cost rate Discounted Cash Flow Model (“DCF”) is inconsistent with the Efficient 
Aarket Hypothesis (“EMH”) upon which the DCF is predicated. Consistent with the 
IMH, multiple cost of common equity models should be relied upon. 

-bus, Mr. Cassidy’s exclusion of the Capital Asset Pricing Model (“CAPM”) in this 
roceeding is not only inconsistent with Staffs previous position but with the EMH upon 
vhich his DCF analysis is predicated. Ms. Ahern provides evidence that the rationale 
Ar. Cassidy used for not relying upon a CAPM analysis in this proceeding is applicable 
IS well to the DCF model when he stated that “forecasted dividend yield [have] fallen to 
iew lows” resulting in abnormally low DCF cost of common equity estimates. 

.ikewise, Mr. Cassidy’s rationale for using a group of sample utilities, that a group of 
itilities can reduce the sampling error in the estimation of common equity cost rate, can 
ilso be applied to the use of multiple models which also reduces the sampling error 
rom the application of a single cost of common equity model, e.g. the DCF. 

4s. Ahern’s testimony, both this rebuttal and her direct, provide evidence that upward 
:redit risk and business risk adjustments to the common equity cost rate based upon 
he market data of the sample utilifles is nece’ssary;due to. Chaparra1;s likely bond rating 
and small size as discussed below. Mr..Cassidy did not include such adjus2ments. 

’roperly including these adjustments, coupled wik a properly applied CAPM analysis 
and a properly applied DCF analysis based upon Mr. Cassidy’s DCF results in a 
10.42% common equity cost rate, only slightly lower than her updated common equity 
:ost rate of 10.50% discussed below. 

vlr. Parcell’s Common Eauity Cost Rate 
MS. Ahern’s rebuttal testimony also provides evidence which indicates that Mr. Parcell’s 
application of the Capital Asset Pricing Model (“CAPM”) is flawed in several respects 
md therefore should not be relied upon. Mr. Parcell’s CAPM is flawed because: 

I) He has incorrectly relied upon an historical risk-free rate despite the fact that botP 

2) He has incorrectly calculated his market equity risk premium by relying upon: 

ratemaking and the cost of capital are prospective; 

a. The actually achieved, or non-market based, rates of return on book 
common equity for a proxy for the market, the S&P 500; 

b. A geometric mean historical market equity risk premium; 

c. The historical total return on U.S. Treasury securities; and, 

d. Not employing a prospective or forward-looking equity risk premium. 

5 
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3) He has not incorporated an empirical CAPM (ECAPM) analysis despite the fact 
that empirical evidence indicates that the low-beta securities earn returns higher 
than the CAPM predicts and high-beta securities earn less. 

4s stated above, Ms. Ahern’s testimony, both this rebuttal and her direct, provide 
!vidence that upward credit risk and business risk adjustments to the common equity 
:ost rate based upon the market data of the sample utilities is necessary, due to 
:haparral’s likely bond rating and small size as discussed below. Mr. Parcell did not 
qclude such adjustments. 

Voperly including these adjustments, coupled with a properly applied CAPM analysis 
IS well as Mr. Parcell’s,DCF and Comparable Earnings (“CE”) analyses results in a 
10.59% common equity cost rate, only slightly higher than her updated common equity 
:ost rate of 10.50% discussed below. 

JDdated Common Eauitv Cost Rate 

:inally, Ms. Ahern’s rebuttal testimony provides an updated common equity cost rate of 
10.50% applicable to the Company in the current economic and capital market 
mvironment. 
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CHAPARRAL CITY WATER COMPANY 

Rebuttal Testimony of 

Pauline M. Ahern 

ntroduction 

2. Please state your name, occupation and business address. 

4. My name is Pauline M. Ahern. I am a Principal of AUS Consultants. My business 

address is 155 Gaither Drive, Suite A, Mt. Laurel, New Jersey 08054. 

2. Are you the same Pauline M. Ahern who provided direct testimony in this 

case? 

4. Yes. 

>u rpose 
’ .. 

2. 

4. 

What is the purpose of your testimony? 

The purpose is to provide testimony on behalf of Chaparral City Water Company 

(“CCWC” or “the Company”) in rebuttal to certain aspects of the direct testimony 

of John A. Cassidy, Witness for the Staff of the Arizona Corporation Commission 

(the “ACC” or “the Commission”) and the prepared testimony of David C. Parcell, 

witness for the Residential Utility Consumers Office (”RUCO”). With regard to 

Mr. Cassidy’s testimony, I will address his proposed hypothetical capital structure 

ratios and his application of the Discounted Cash Flow Model (UDCF”). With 

regard to Mr. Parcell’s testimony, I will address his applications of the DCF, the 

Capital Asset Pricing Model (TAPM”) and Comparable Earnings Analysis (“CE”). 

I will also address the failure of both Mr. Cassidy and Mr. Parcell to reflect both 

the greater credit risk faced by the Company and the greater risk of the 
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respond to comments on the Company’s testimony by both Mr. Cassidy and Mr. 

Parcell. 

Have you prepared an exhibit which supports your rebuttal testimony? 

Yes. It has been designated as Exhibit PMA-2 and consists of Schedules 1 
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Review of Analysis of ACC Staff Witness John A. Cassidy 

Q. Do you agree with Mr. Cassidy’s recommended hypothetical capital 

structure consisting of 40% debt ratio and 60% common equity ratio? 

No. Mr. Cassidy states on page 9, lines 12 - 13 and 20 - 21 of his direct 

testimony that he is recommending a hypothetical capital structure “to give 

recognition to CCWC’s reduced exposure to financial risk relative to Staffs proxy 

group of Companies” and that such,a capital structure “encourages CCWC to 

move towards a more balanced capital structure going forward.” Such reasoning 

is incorrect for four reasons. First, Staff, to the best of my knowledge, has not 

recommended a hypothetical capital structure. Second, also to the best of my 

knowledge, Chaparral has historically been regulated based upon its actual 

capital structure. Third, Staffs hypothetical capital structure results in the 

opportunity to earn an insufficient actual return on common equity based upon 

the Company’s actual balance of financing which is inconsistent with the Hope’ 

and Bluefield* cases resulting in an implied downward financial risk adjustment 

which far exceeds adopted financial risk reductions by the Commission. Fourth, 

A. 

Federal Power Commission v. Hope Natural Gas Co., 320 US. 591 (1944). 

Bluefield Water Works ImDrovement Co. v. Public Sew. Comm’n, 252 U.S. 679 (1922). 

1 

2 
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1. 

4. 

Mr. Cassidy’s proposed hypothetical capital structure does not encourage CCWC 

to move toward what he terms “a more balanced capital structure” going forward. 

You mention that Staff, to the best of you knowledge, has not 

recommended hypothetical capital structures. Please comment. 

A review of several representative Commission decisions3 from 2006 through 

2013 reveals that Staff has not recently recommended a hypothetical capital 

structure. Notably, in Decision No. 71308 dated October 21, 2009 relative to 

CCWC’s last rate case, Staff recommended the use of CCWC’s actual capital 

structure which was adopted by the ACC. As was discussed in my direct 

testimony at page 19, line 19 through page 20, line 9 and will be discussed 

below, smaller companies need to maintain a higher equity ratio as mitigation, 

but not elimination, of the added risk due to their small size. 

In fact, as recently as December 31, 2012, Mr. Cassidy submitted testimony 
indicating that a hypothetical cap structure should not be used even when the 
company in the case had proposed the use of such a hypothetical structure: 

Q. Does Staff consider the use of a hypothetical pro forma capital 
structure to be appropriate in this proceeding? 

No. As discussed below, Staff recommends a financial risk adjustment to 
the ROE to appropriately address Rio Rico’s use of an equity-rich, 
uneconomical capital structure. Staff‘s financial risk adjustment is 
calculated based on financial theory; therefore, it is preferred over use of a 
subjectively derived hypothetical capital ~tructure.~ 

A. 

I Decision No. 73996, Docket No. WS-02676A-12-0196, July 30, 2013; Decision No. 72551, 
Docket Nos. W-20465A-09-0441, W-20454-09-04 13, W-02465A-09-0414, W-02453A-09-04 14, 
and W-20454A-09-0414, April 7, 201 1, Decision No. 72059, Docket No. WS-02676A-09-257, 
January 6, 201 1, Decision No. 71865, Docket No. SW-02361A-08-0609, June 1, 2010, Decision 
No. 71308, Docket No. W-02113A-07-0551, October 21, 2009, Decision No. SW-02519A-06- 
0015, June 28, 2007, and Decision No. 69164, Docket No. SW-02361A-05-0657, December 5, 
2006. 
Direct Testimony of John A. Cassidy at 8 (December 31, 2012) (Docket No. WS-02676A-12- 
0196) (admitted as Exhibit S I ) .  

I 
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4. 

Q. 

4. 

What capital structure has been historically adopted in arriving at CCWC’s 

allowed overall rate of return? 

To the best of my knowledge, CCWC’s actual capital structure ratios have been 

historically adopted for ratemaking purposes. Clearly, CCWC’s current 

authorized rate of return is based upon the Company’s actual capital structure 

ratios as found in Decision No. 71308 in Docket No. W-02113A-07-0551 dated 

October 21, 2009. In that proceeding, Staff recommended a common equity ratio 

of 75.6% which was adopted by the ACC. Staff originally recommended a 180 

basis point downward financial risk adjustment to its unadjusted recommended 

common equity cost rate of 11.8%, resulting in a 10.0% recommended common 

equity cost rate, with David C. Parcel1 (the RUCO witness in this proceeding) 

filing surrebuttal testimony adopting Staffs direct testimony. In his surrebuttal 

testimony, Mr. Parcell also recommended a 10.Oo/~ common equity cost rate 

without regard to a downward financial risk adjustment as he states on page 12, 

lines 14 - 16 of his surrebuttal testimony. In addition, he also recommended a 

capital structure comprised of 24.4% debt and 75.6% equity. Ultimately the ACC 

adopted Staff’s recommended capital structure ratios and a 9.9% common equity 

cost rate implying a financial risk adjustment of 0.1%. There is no compelling 

reason in this proceeding for the ACC to depart from authorizing CCWC’s 

proposed actual capital structure ratios. 

What is the return on common equity on CCWC’s proposed capital 

structure ratios implied in Mr. Cassidy’s recommended overall rate of 

return and hypothetical capital structure? 

Mr. Cassidy’s recommended cost of common equity of 9.3% violates the 

economic principle of opportunity cost, meaning the return given up or foregone 
10 
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by investing in one investment as opposed to an alternative investment of 

comparable risk. Mr. Cassidy's recommended common equity cost rate of 9.3% 

is applied to a hypothetical capital structure which contains significantly greater 

financial risk than CCWC's proposed capital structure. When the resultant 

before-income tax weighted overall rate of return is applied to CCWC's proposed 

capital structure, the opportunity to earn a return on common equity for CCWC is 

only 7.65% based upon a company-provided income tax rate of 38.29%, as 

derived in Schedule 1. A common'equity cost rate of 7.65% provides an equity 

risk premium of but 168 basis points relative to CCWC's embedded cost of debt 

-. 
..a. 

of 5.97% as requested in this proceeding. Such a low equity risk premium 

demonstrates how Mr. Cassidy's recommendation violates the economic 

principle of opportunity cost, when compared with the historical and projected 

equity risk premiums for the Standard & Poor's ("S&P") equity risk premium 

relative to Moody's A-rated public utility bonds of 4.16% and 5.24% as well as the 

beta adjusted equity risk premium of 4.41% shown on pages 19 and 22 of 

Schedule 11. An equity risk premium of 1.68% is especially egregious when 

compared with the Predictive Risk Premium ModelTM derived equity risk premium 

for the proxy group of nine water companies of 9.92% as can be derived from 

page 14 of Schedule 1 1. 

Moreover, an opportunity to earn an implied common equity cost of 7.65% 

on CCWC's actual mix of capital financing of its rate base results in an effective 

downward financial risk adjustment of 1.65 basis points from Mr. Cassidy's 

recommended 9.3% cost rate. A financial risk adjustment of 1.65 basis points is 

significantly larger than either the average adjustment of 92 basis points 

11 
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recommended by Staff in the dockets listed in footnote 3 or the average 

adjustment adopted by the ACC of 46 basis points in those same dockets. 

In view of the foregoing, with an effective authorized return on common 

equity of 7.65%, there is no incentive for an investor to invest in CCWC if he/she 

would have to forego the risk-adjusted return of 9.3% or more on alternative 

investments of comparable risk because it provides an inadequate equity risk 

premium for CCWC and reflects a downward financial risk adjustment far greater 

than either that proposed by Staff or adopted by the ACC in recent rate cases. 

Why do you believe that Mr. Cassidy’s proposed capital structure does not 

encourage CCWC to move toward what he terms “a more balanced capital 

structure” going forward? . . 

Mr. Cassidy’s proposed capital structure does not encourage CCWC to move 

toward what he terms “a more balanced capital structure” going foward precisely 

because it provides for an implied opportunity for CCWC to earn only 7.65% on 

its proposed financing mix (capital structure) and hence, its rate base. As 

discussed immediately above, no incentive for an investor to invest in CCWC 

results as well as an inadequate return on common equity which will result in 

slow, if any growth, in retained earnings. When compared with the average 

expected return on common equity of 9.9% as published by Value Line 

investment Survey (“Value Line’y discussed below, the 7.65% definitely provides 

no incentive for an investor to invest in CCWC which is clearly more risky based 

upon its likely bond / credit rating of Baal/BBB+ as discussed in my prepared 

testimony at page 19, line 18 through page 20, line 9 and below in this testimony, 

as well as based upon its smaller size relative to other water utilities as 

12 
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2. 

4. 

discussed in my prepared testimony at page 16, line 24 through page 18, line 8 

and again on page 44, line 4 through 46, line 7 as well below in this testimony. 

Why are CCWC’s proposed common equity ratios appropriate for 

ratemaking purposes? 

CCWC’s proposed common equity ratios are appropriate because, in my opinion, 

they are consistent with S&P’s financial metrics for a public utility with a BBB 

(equivalent to a Moody’s Baa) bond rating. Although S&P states that its metrics 

are not intended to be precise indications or guarantees of ratings opinions, they 

can be used to provide insight into the likely bond rating of CCWC. To that end, 

in my opinion, CCWC’s financial metrics are consistent with S&P’s financial 

metrics for a public utility assigned‘a “Modest” financial risk profile. As shown on 

Schedule 2, CCWC’s Funds From Operations (“FFO”) relative to total debt 

averaged 44.00% for the five years ended 2012, which is consistent with a 

“Intermediate” S&P financial risk profile which is from 30% - 45% as shown in 

Table 2 on page 4 of Schedule 3 of Exhibit PMA-1. Both CCWC’s total debt / 

Earnings Before Interest, Taxes, Depreciation and Amortization (“EBITDA) of 

1.20 times and total debt / total capital ratio of 21.40% for the five years ended 

2012 are consistent with a “Minimal” S&P financial risk profile for which S&P 

indicates total debt / EBITDA of less than 1.5 times and total debt / total capital 

less than 25%, also on Table 2 on page 4 of Schedule 3 of Exhibit PMA-1. Table 

1 on page 2, presents S&P’s Business and Financial Risk Profile Matrix which 

can provide insight into a likely bond rating for a public utility, given its financial 

risk profile. In my opinion, given CCWC’s small size discussed above and later 

in this testimony, coupled with its inability to earn its authorized return on 

common equity, its business profile would be “Satisfactory”, at best. Table 1 on 
13 
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page 2 of Schedule 3 of Exhibit PMA-1 indicates that the likely bond rating for a 

public utility with a “Satisfactory” business profile and an “Intermediate” financial 

risk profile is BBB, the equivalent of Moody’s Baa2. I f  CCWC were assigned a 

financial risk profile of “Modest” by S&P, a BBB+ bond rating (or Moody’s Baal) 

is indicated in Table 1. 

In view of the foregoing, my opinion expressed in my direct testimony at 

page 19, line 19 through page 20, line 8 is that CCWC’s likely bond rating would 

be in the BBB (S&P) / Baa (Moody’s) rating categories. However, because S&P 

links a subsidiary’s bond / credit ratings to the credit quality of the parent as 

discussed on page 43, line 6 - 16, it is my opinion that CCWC’s likely bond rating 

would specifically be Baal by Moody’s and BBB+ by S&P. In addition, it is also 

my opinion that an upward credit risk adjustment is necessary to reflect the lower 

credit risk, Le., Baal, of CCWC relative to the A1 / A2 average Moody’s bond 

rating of the proxy group of nine water companies as shown on page 16 of 

Schedule 11, my updated common equity cost rate analysis. This credit risk 

adjustment will be discussed subsequently. 

2ommon Eauitv Cost Rate 

Do you agree with Mr. Cassidy’s recommended common equity cost rate of 

9.3%? 

No. Mr. Cassidy’s common equity cost rate of 9.3% is based upon exclusive 

reliance upon the results of his DCF analyses. Mr. Cassidy chose to not use the 

CAPM in this proceeding. Mr. Cassidy discusses his reasons for not using a 

CAPM analysis on page 3, line 24 through page 4, line 15, concluding that 

because the “low interest rate environment engineered by the Fed has compelled 

investors to seek out higher yields on investment wherever they may be found, 
14 
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resulting in the equity markets having recently achieved new all-time highs”4 

and “forecasted dividend yields falling to new lows5 (footnote mitted)rr, 

the CAPM provides abnormally low cost of common equity estimates and should 

not be relied upon. However, because forecasted dividend yields have fallen to 

new lows due to high market valuations, the same can be said for the DCF, 

namely that it should not be relied upon exclusively in today’s capital market and 

economic environment. However, using informed expert judgment relative to the 

CAPM’s components, it is possible to use a properly applied CAPM analysis 

which reflects more normal economic and capital market conditions as I have 

done in both my prepared testimony and updated common equity cost rate 

analysis discussed at the end of this testimony. 

(footnote omitted) 

In addition, as stated in my prepared testimony at page 8, lines 19 - 23, 

 lust as the use of the of the market data for the proxy group adds reliability to 

the informed expert judgment used in arriving at a recommended common equity 

cost rate, the use of multiple common equity cost rate models also adds reliability 

when arriving at a recommended common equity cost rate.” This is another way 

of saying that sampling error from the application of a single cost of common 

equity model, e.g., the DCF, can be reduced through the use of multiple models. 

Mr. Cassidy agrees that the use of a proxy or sample group reduces ”the sample 

error resulting from random fluctuations in the market at the time the information 

is gathered”, yet he did not apply this concept when relying exclusively upon the 

DCF model, albeit, two versions of the DCF. 

Moreover, by placing exclusive weight on the results of the application of 

the DCF, Mr. Cassidy’s methodology is inconsistent with the Efficient Market 

Hypothesis (“EMH”) upon which the DCF is predicated. Giving exclusive weight 
15 
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to a DCF derived cost rate also exacerbates the DCF's tendency to understate 

the investors' true required return in the current market environment where 

market-to-book ratios significantly exceed one. . In addition, such a cost rate 

does not adequately reflect the additional risk experienced by CCWC due to its 

greater credit risk and small size relative to the companies in its proxy group. 

Why is placing exclusive weight on the DCF inconsistent with the EMH? 

The DCF model utilized by Mr. Cassidy is market-based and therefore based 

upon the EMH since market prices are employed in its application. As 

discussed on page 23, line 10 through page 25, line 7 of my prepared testimony, 

the CAPM and Risk Premium Model ("RPM") are also based on the EMH, 

pioneered by Eugene F. Fama5 in 1970and the foundation of modern investment 

theory. According to the EMH, an efficient market is one in which security prices 

reflect all relevant information all the time. This implies that prices adjusl 

instantaneously to new information, thus reflecting the intrinsic fundamental 

economic value of a security.6 

.. 

The "semistrong" form of the EMH is generally held to be true because the 

use of insider information often enables investors to "outperform the market" and 

earn excessive returns in the short-run. The generally-accepted "semistrong" 

form of the EMH means that all perceived risks, based upon publicly available 

information, are taken into account by investors in the prices they pay for 

I Farna, Eugene F., "Efficient Capital Markets: A Review of Theory and Empirical Work" (Journal 01 
Finance, May 1970) 383-4 17. 

Brigham, Eugene F., Financial Manaoement - Theow and Practice, 5Ih Ed. (The Dryden Press, 
1985) 225. 

i 
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Q. 

A. 

securities. In addition, investors are aware of such information, including bond 

ratings, discussions about companies by bond rating agencies and investment 

analysts, as well as the various cost of common equity methodologies (models) 

discussed in the financial literature and utilized in ratemaking. This means that 

no single common equity cost rate model should be relied upon exclusively in 

determining a common equity cost rate and that the results of multinle cost of 

common equity cost rate models should be taken into account. 

In addition, the academic literature indicates the need to rely upon 

multiple, independent cost of common equity models in arriving at a 

recommended common equity cost rate. 

Please describe this academic literature. 

Representative academic literature states the following. For example, Morin7 

states: 

Each methodology requires the exercise of considerable judgment 
on the reasonableness of the assumptions underlying the 
methodology and on the reasonableness of the proxies used to 
validate a theory. The inability of the DCf model to account for 
changes in relative market valuation, discussed below, is a vivid 
example of the potential shortcomings of the DCf model when 
applied to a given company. Similarly, the inability of the CAPM to 
account for variables that affect security returns other than beta 
tarnishes its use. (Italics added) 

No one individual method provides the necessary level of precision 
for determining a fair return, but each method provides useful 
evidence to facilitate the exercise of an informed judgment. 
Reliance on any single method or preset formula is inappropriate 
when dealing with investor expectations because of possible 
measurement difficulties and vagaries in individual companies' 
market data. 

* * *  

Roger A. Morin, New Reaulatorv Finance (Public Utility Reports, Inc., 2006) 428-431. 
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The financial literature supports the use of multiple methods. 
Professor Eugene Bri ham, a widely respected scholar and finance 
academician , asserts: (footnote omitted) 

9 
Three methods typically are used: (1) the Capital Asset Pricing 
Model (CAPM), (2) the discounted cash flow (DCF) method, and 
(3) the bond-yield-plus-risk-premium approach. These methods 
are not mutually exclusive - no method dominates the others, 
and all are subject to error when used in practice. Therefore, 
when faced with the task of estimating a company's cost of 
equity, we generally use all three methods and then choose 
among them on the basis of our confidence in the data used for 
each in the specific case at hand. 

Another prominent finance scholar, Professor Stewart Myers, in 
an early pioneering article on regulatory finance, stated:2(footnote 
omitted) 

Use more than one model when you can. Because estimating 
the opportunity cost of capital is difficult, only a fool throws away 
useful information. That means you should not use any one 

"model or measure mechanically and exclusively, Beta is helpful 
as one tool in a kit, to be used in parallel with WF models or 
other techniques for interpreting capital market data. 

Reliance on multiple tests recognizes that no single methodology 
produces a precise definitive estimate of the cost of equity. As 
stated in Bonbright, Danielsen, and Kamerschen (1 988), 'no single 
or group test or technique is conclusive.' Only a fool discards 
relevant evidence. (Italics in original) (Morin, p. 430) 

I C  

* * *  

While it is certainly appropriate to use the DCF methodology to 
estimate the cost of equity, there is no proof that the DCF produces 
a more accurate estimate of the cost of equity than other 
methodologies. Sole reliance on the DCF model ignores the capital 
market evidence and financial theory formalized in the CAPM and 
other risk premium methods. The DCF model is one of many tools 
to be employed in conjunction with other methods to estimate the 
cost of equity. It is not a superior methodology that supplants other 
financial theory and market evidence. The broad usage of the DCF 
methodology in regulatory proceedings in contrast to its virtual 
disappearance in academic textbooks does not make it superior to 
other methods. The same is true of the Risk Premium and CAPM 
methodologies. (Italics added) 
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Brigham and Gapenski’ state: 

In practical work, it is often best to use all three methods - CAPM, 
bond yield plus risk premium, and DCF - and then apply judgment 
when the methods produce different results. People experienced in 
estimating equity capital costs recognize that both careful analysis 
and some very fine judgments are required. It would be nice to 
pretend that these judgments are unnecessary and to specify an 
easy, precise way of determining the exact cost of equity capital. 
Unfortunately, this is not possible. Finance is in large part a matter 
of judgment, and we simply must face this fact. (Italics in original) 

Finall! Brigham and Davesg reiterate Brigham and Gapenski’s comments when 

they state: 

Recent surveys found that the CAPM approach is by far the most 
widely used method. Although most firms use more than one 
method, almost 74 percent of respondents in one survey, and 85 

< -  

percent in the other, used the CAPM.12(footnoteomitted) .- . *- - .. * * *  

Approximately 16 percent now use the DCF approach, down from 
31 percent in 1982. The bond-yield-plus-risk-premium is used .. 
primarily by companies that are not publicly traded. 

People experienced in estimating the cost of equity recognize that 
both careful analysis and sound judgment are required. It would be 
nice to pretend that judgment is unnecessary and to specify an 
easy, precise way of determining the exact cost of equity capital. 
Unfortunately, this is not possible - finance is in large part a matter 
of judgment, and we simply must face this fact. 

In view of all of the foregoing, it is clear that investors are or should be 

aware of all of the models available for use in determining a common equity cost 

rate. Thus, implicit in the EMH is the assumption that, collectively, investors 

consider them all. Hence, Mr. Cassidy’s exclusive reliance upon the DCF model 

Brigham, Eugene F. and Gapenski, Louis C., Financial Manaaement - Theorv and Practice 4th 
Edition, (The Dryden Press, 1985) 256. 

6 

’ Brigham, Eugene F. and Daves, Phillip R., Intermediate Financial Manaaement, (Thomson- 
Southwestern, 2007) 332-333. 
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1. 

4. 

is at odds with the very foundation, Le., the EMH, upon which the DCF is 

predicated. In addition, absent empirical evidence to the contrary, there is no 

evidence, under the EMH, that investors place exclusive weight upon the DCF to 

the exclusion of other models such as the CAPM and RPM. 

You previously mentioned the DCF’s tendency to understate the investors’ 

true required return in a market environment where market-to-book ratios 

significantly exceed one. Why does the DCF model mis-specify investors’ 

required return rates when the market value of common stock differs 

significantly from its book value? 

Market prices form the basis of investment decisions and investors’ expected 

rates of return. Nonetheless, in most jurisdictions, including Arizona”, a 

regulated utility is limited to earning a return on its net book value (depreciated 

original cost) rate base. When the market value of assets diverges significantly 
1 .  

from their book value, a market-based DCF cost rate applied to the book value 01 

common equity, i.e., rate base, will not produce investors’ expected returns.” In 

this regard, I agree with Dr. Morin’s explanation in New Reaulatorv Finance, 

(2006):12 

The third reason and perhaps most important for caution and 
skepticism is that application of the DCF model produces estimates 
of common equity cost that are consistent with investors’ expected 
return only when stock price and book value are reasonably similar, 
that is when the M/B is close to unity. As shown below, application 
of the standard DCF model to utility stocks understates the 
investor’s expected return when the market-to-book (M/B) ratio of a 
given stock exceeds unity. This was particularly relevant in the 

Although Arizona is a fair-value rate base state, in this proceeding CCWC is maintaining that its 
book value rate base is equal to its fair value rate base. Therefore, the authorized return on 
common equity will be applied to CCWC’s book value rate base. 
Market values can diverge from book values for a myriad of reasons including, but not limited to, 
EPS and DPS expectations, merger I acquisition expectations, interest rates, etc. 
Roger A. Morin, New Reaulatow Finance (Public Utility Reports, lnc., 2006) 434. 

10 

” 

12 
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capital market environment of the 1990s and 2000s where utility 
stocks were trading at M/B ratios well above unity and have been 
for nearly two decades. The converse is also true, that is, the DCF 
model overstates that investor's return when the stock's M/B ratio is 
less than unity. The reason for the distortion is that the DCF market 
return is applied to a book value rate base by the regulator, that is, 
a utility's earnings are limited to earnings on a book value rate 
base. 

Despite the turmoil in capital markets over the last several years, utility stocks 

continue to trade at market-to-book ratios well above unity. Indeed, as shown on 

page 2 of Schedule 8 of Exhibit- (DCP-l), Le., the average market-to-book 

ratios of water utilities ranged from 141% to 276% from 1992 - 2012. 

Mathematically, the DCF model understates investors' required return rate 

when market value exceeds book value and overstates them when market value 

is less than book value because, in many instances, market prices reflect 

investors' assessments of long-range market price growth potentials (consistent 

with the infinite investment horizon implicit in the standard regulatory version of 

the DCF model) not fully reflected in analysts' shorter range forecasts of future 

growth for earnings per share (EPS) and dividends per share (DPS) and other 

accounting proxies. This indicates the need to better match market prices with 

investors' longer range growth expectations which are embedded in those 

prices. The understatementloverstatement of investors' required return rate 

associated with the application of the market price-based DCF model to the 

book value of common equity clearly illustrates why reliance upon a single 

common equity cost rate model should be avoided. 

.\ 

Thus, a mismatch results in the application of the DCF model as market 

prices reflect long range expectations of growth in market prices (consistent with 

the presumed infinite investment horizon of the standard DCF model), while the 
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a. 

4. 

short range forecasts of growth in accounting proxies, Le., EPS and DPS, do not 

reflect the full measure of growth (market price appreciation) expected in per 

share market value. 

Therefore, in an attempt to emulate investor behavior, neither the DCF nor 

any single common equity cost rate model should be relied upon exclusively in 

determining a cost rate of common equity and the results of multiple costs of 

common equity models should be evaluated. Moreover, as previously discussed, 

the use of multiple cost of common equity models adds reliability to the 

estimation of the investor-required cost of common equity by moderating 

potentially abnormal results from any single model. 

Can the understatement of Mr. Cassidy’s single-stage DCF results of 8.10% 

be demonstrated mathematically when applied to a depreciated original 

cost rate base or book value? 

Yes. Mr. Cassidy’s single-stage DCF result of 8.10% equity cost rate is based 

upon an average dividend yield for his sample water utilities of 2.9% plus a 

growth rate of 5.2%. However, as demonstrated on Schedule 3, CCWC would 

have no realistic opportunity to actually earn Mr. Cassidy’s market-based rate of 

return. In this example, the average market price per share is $25.49 and the 

average book value per share is $11.58. Under these circumstances, Mr. 

Cassidy’s 8.10%, market-based cost rate implies an annual return of $2.065 

consisting of $0.739 in dividends and $1.326 in growth (market-price 

appreciation). However, application of the 8.10% return rate to book value 

($11.58), produces an opportunity to earn a total annual return of just $0.938. 

With annual dividends of $0.739, the utility could reasonably expect market-price 

appreciation of $0.199, or only 0.78%. In other words, there is no possible way 

.. . 
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Q. 

A. 

to achieve the expected growth of $1.326 (5.2%) related to an average market 

price of $25.49 absent a huge cut in annual cash dividends. Of course, if the 

converse situation exists (market prices substantially below their book values), a 

market-based DCF cost rate applied to the book value of common equity would 

overstate the cost rate. 

Consideration of multiple cost of common equity models is always 

appropriate, but especially when, in view of all of the foregoing, at this time the 

traditional application of the DCF mis-specifies investors’ required return. The 

DCF mis-specifies, specifically understating investors’ required return, because 

of the confluence of recently rising market prices, the use of accounting 

measures as proxies for capital appreciation in the DCF, the recent dramatic rise 

in actual and forecasted interest rates discussed below. The magnitude of this 

understatement can be found in the difference between the 5.20% growth in 

market values, Le., growth in EPS, shown in column 1 on Schedule 3 and the 

growth in market value of 0.78%, shown in column 2, when the 8.1 % single-stage 

DCF cost rate is applied to book value, or up to approximately 442 basis points. 

Coupled with the added reliability and accuracy that the use of multiple cost of 

common equity models provides in the estimation of the cost of common equity, 

it is more imperative than ever to not give exclusive, primary or even simply 

greater reliance to the DCF analysis at this time 

Do you have any comments upon Mr. Cassidy’s applications of the single- 

stage and multi-stage DCF? 

Yes. My comments relate specifically to his development of the growth rate for 

his single-stage DCF and the first stage of his multi-stage DCF. 
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Q. 

A. 

Although I do not agree with the need to apply a multi-stage DCF for 

reasons given in my prepared direct testimony at page 25, line 21 through page 

26, line 24, given my updated common equity cost rate analysis presented in 

Schedule 11, Mr. Cassidy’s multi-stage DCF result of 9.3% is a reasonable DCF 

result at this time. It is slightly greater than my average DCF result shown on 

page 2 and within the range of the results of my cost of common equity models. 

Although reasonable relative to my DCF analysis, a DCF cost rate of 9.3% still 

mis-specifies the investor required return as discussed above. Consistent with 

the Hope decision, it is not the methodology, but rather the end result which must 

not be unjust or unreasonable. As Hope states: 

Nor is it important to this case to determine the various permissible 
ways in which any rate base on which the return is computed might 
be arrived at. For we are of the view that the end result in this case 
cannot be condemned under the Act as unjust .and unreasonable 
from the investor or company viewpoint. 

Therefore, although I do not agree with the application of a multi-stage 

DCF model, at this time, Mr. Cassidy’s multi-stage DCF results cannot be said to 

be unreasonable based upon Hope and the range of the results of my updated 

common equity cost rate analysis. 

Please comment on Mr. Cassidy’s development of his single-stage DCF 

growth rate. 

On Schedule JAC-5, Mr. Cassidy presents IO-year historical growth rates in 

dividends per share (“DPSI) and earnings per share (“EPS”) as well as projected 

growth in DPS and EPS, all sourced as coming from Value Line, while Schedule 

JAC-6 presents Mr. Cassidy’s derivation of his sustainable growth. Ultimately, 

Mr. Cassidy relied upon an average of historical and projected DPS growth, 

historical and projected EPS growth, and historical and projected sustainable 
24 
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a. 
i. 

growth. More correctly, Mr. Cassidy should have relied exclusively upon 

projected EPS growth. 

Please comment on Mr. Cassidy’s use of DPS and sustainable growth. 

DCF theory indicates that an investor buys a stock for an expected total return 

rate composed of cash flows received in the form of dividends plus appreciation 

in market price, or as Morini3 states: “dividends, rather than earnings, constitute 

the source of value.” Nevertheless, as noted on page 24, line 6 - 12 of my direct 

testimony: 

Over the long run, there can be no growth in DPS without growth in 
EPS. Security analysts’ earnings expectations have a more 
significant, but not sole, influence on market prices than dividend 
expectations. Thus, the use of earnings growth rates in a DCF 
analysis provides a better matching between investors’ market 
appreciation expectations and the growth rate component of the 
DCF. Earnings expectations have a‘significant influence Qn market 
prices and their a preciation or the ::growth” experienced by 

,. 

investors.12 (footnote omi P ted) . _  

Morin corroborates this concept when he ~tates’~:  

This does not mean that earnings are unimportant for they provide 
the basis for paying dividends. 

In fact, Morin states the following as welli5: 

Because of the dominance of institutional investors and their 
influence on individual investors, analysts’ forecasts of long-run 
growth rates provide a sound basis for estimating required returns. 
Financial analysts exert a strong influence on the expectations of 
many investors who do not possess the resources to make their 
own forecasts, that is, they are a cause of g. The accuracy of these 
forecasts in the sense of whether they turn out to be correct is not 
at issue here, as long as they reflect widely held expectations. As 
long as the forecasts are typical and/or influential in that they are 
consistent with current stock price levels, they are relevant. The 
use of analysts’ forecasts in the DCF model is sometimes 

l 3  Morin 252. 
l 4  Morin 252 
l 5  Morin 298 
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denounced on the grounds that it is difficult to forecast earnings 
and dividends for only one year, let alone for longer time periods. 
This objection 'is unfounded, however, because it is present 
investor expectations that are being priced; it is the consensus 
forecast that is embedded in price and therefore in required return, 
and not the future as it will turn out to be. 

* * *  

Published studies in the academic literature demonstrate that 
growth forecasts made by security analysts represent an 
appropriate source of DCF growth rates, are reasonable indicators 
of investor expectations and are more accurate than forecasts 
based on historical growth. These studies show that investors rely 
on analysts' forecasts to a greater extent than on historic data only. 

Dr. Myron Gordon, the "father" of the standard regulatory version of the DCF 

model widely utilized throughout the U. S. in rate base / rate of return regulation, 

who has recognized the significance of analysts" forecasts of growth in EPS. In 

addition, studies performed by Cragg and Malkiel'' demonstrate that Bn2rysts' 
... 

'_ . 
forecasts are superior to historical growth rate extrapolations. . 3 

Finally, notwithstanding Mr. Cassidy's citation on page 35, line's 20 - 27 of 

his direct testimony from Jeremy Siegel's book "Stocks For the Long Run", Dr. 

Siegel actually supports the use of earnings growth forecasts when valuing 

stocks when he states": 

For the equity holder, the source of future cash flows is the 
earnings of firms. 

* * *  

Some people argue that shareholders most value stocks' cash 
dividends. But this is not necessarily true. 

* * *  

Since the price of a stock depends primarily on the present 
discounted value of all expected future dividends, it appears that 

l6 

" 

John G. Cragg and Burton G. Malkiel, EXDeCtatiOnS and the Structure of Share Prices (University 
of Chicago Press, 1982) Chapter 4. 
Jeremy J. Siegel. Stocks for the Lona Run, (McCraw-Hill2002) 90 - 94. 
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4. 

dividend policy is crucial to determining the value of the stock. 
However this is not generally true. 

* * *  

Since stock prices are the present value of future dividends, it 
would seem natural to assume that economic growth would be an 
important factor influencing future dividends and hence stock 
prices. However, this is not necessarily so. The determinants of 
stock prices are earnings and dividends on a per-share basis. 
Although economic growth may influence aggregate earnings and 

‘ dividends favorably, economic growth does not necessarily 
increase the growth of per-share earnings of dividends. It is 
earnings per share (EPS) that is important to Wall Street because 
per-share data, not aggregate earnings or dividends, ale thebasis 
of investor returns. (Italics in original) 

Mr. Cassidy’s citation from Dr. Siege1 on page 35 of his direct testimony is 

relative to the use of dividends as the cash flows which are discounted to present 

value at the discount rate to determine stock prices and not the use of earnings. 

The paragraph cited by Mr. Cassidy is silent about what growth rate should be 
. .  

used in determining that discount rate (cost of common equity). Thus, Mr. 

Cassidy’s use of Dr. Siegel’s citation as support for the use of DPS growth in a 

DCF analysis is invalid. 

In view of all of the foregoing, Mr. Cassidy should more correctly have relied 

upon earnings per share growth projections in his DCF analyses. 

Do you agree with Mr. Cassidy’s inclusion of sustainable growth in 

determining the growth rate component of his DCF analysis? 

No. Mr. Cassidy’s partial reliance upon the sustainable growth methodology for 

determining the growth rate component for his DCF analyses is based upon 

historical and expected retention of earnings as well as the historical and 

projected increase in common share balances as discussed on page 20, line 17 

through page 21, line 17 of his direct testimony and derived in Schedule JAC-6. 
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The sustainable growth methodology is inherently circular because it relies 

upon either a historical or an expected return on book common equity which is 

then used in a DCF analysis to establish a common equity cost rate related to the 

market value of the common stock which, if authorized as the allowed return in a 

regulatory proceeding, will become the expected return on book common equity. 

Thus, the resultant allowed DCF derived return on book common equity, Mr. 

Cassidy’s recommended 9.3%, if authorized, is lower than the expected average 

Value Line ROE of 9.9% for his sample water utilities (as derived from his 

electronic workpapers), used to derive that cost rate based upon sample water 

utilities’ market data. I again agree with Morin18 who states the following: 

\ 

There are three problems in the practical application of the 
sustainable growth method. The first is that it may be even more 
difficult to estimate what b, r, s and v investors have in mind than it 
is to estimate what g is they envisage. It would appear far more 
economical and expeditious to use available growth forecasts and 
obtain g directly instead of relying on four individual forecasts of the 
determinants of such growth. It seems only logical that the 
measurement and forecasting errors inherent in using four different 
variables to predict growth far exceed the forecasting error inherent 
in the direct forecast of growth itself. 

Second, there is a potential element of circularity in estimating g by 
a forecast of b and ROE for the utility being regulated, since ROE is 
determined in large part by regulation. To estimate what ROE 
resides in the minds of investors is equivalent to estimating the 
market’s assessment of the outcome of regulatory hearings. 
Expected ROE is exactly what regulatory commissions set in 
determining an allowed rate of return. In other words, the method 
requires an estimate of return on equity before it can even be 
implemented. Common sense would dictate the inconsistency of a 
return on equity recommendation that is different than the expected 
ROE that the method assumes the utility will earn forever. For 
example, using an expected return on equity of 11 YO to determine 
the growth rate and using the growth rate to recommend a return 

Morin 306 - 307 
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9. 

4. 

on equity of 9% is inconsistent. It is not reasonable to assume that 
this regulatory utility company is expected to earn 11% forever, but 
recommend a 9% return on equity. The only way this utility can 
earn 11 % is that rates be set by the regulator so that the utility will, 
in fact, earn 11 %.... 

Third, the empirical finance literature discussed earlier 
demonstrates that the sustainable growth method of determining 
growth is not as significantly correlated to measures of value, such 
as stock price and price/earnings ratios, as other historical 
measures or analysts’ growth forecasts. Other proxies for growth 
such as historical growth rates and analysts’ growth forecasts 
outperform retention growth estimates. (Italics added) 

In view of the foregoing, it is clear that Mr. Cassidy’s use of sustainable 

growth in his application of the DCF is circular and ignores the basic principle of 

rate base / rate of return regulation, namely, that the cost of equity which will be 

authorized in this proceeding wiH be’applied to the jurisdictional book value rate 

base of CCWC and become the allowed future earned return on book common 

equity, Le., the expected return on equity component of the sustainable growth 

method. 

Do you have any further comments regarding Mr. Cassidy’s derivation of 

growth for his DCF analysis? 

Yes. A review of his electronic workpapers reveals that Mr. Cassidy calculated 

his DPS, EPS and sustainable growth rates, rather than using the comparable 

DPS and EPS growth rates or components for sustainable growth published by 

Value Line in each water company’s Ratings & Report. It is unnecessary for Mr. 

Cassidy to calculate such growth rates since they are readily available from Value 

Line which is investor influencing and publicly available online or print subscription 

or free in public libraries throughout the U S .  Moreover, Value Line calculates its 

growth rates from one 3-year base period to another 3-year base period in order 
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3. 

A. 

to mitigate possible aberrations in the accounting data it relies upon in any single 

year. Value ~ i n e ’ ~  states: 

In an attempt to eliminate short-term fluctuations that may distort 
results, Value Line uses a three-year base period and an ending 
period when calculating growth rates. Investors often try to calculate 
a growth rate from one starting year to one ending year, and then 
can’t understand why the number they get is not the same as the one 
published by Value Line. If they used a three-year base period (2099- 
201 1) and three-year ending period, (2015-2017), they would get the 
same results we do. 

In view of all of the foregoing, Mr. Cassidy should more correctly have relied 

upon the projected 5-year EPS growth rates as published in Value Line’s Ratings 

& Reports for each of his sample water utilities. 

What would Mr. Cassidy’s DCF (single-stage and multi-stage) results be 

had he correctly relied exclusively upon Value Line’s published 5-year 

projected growth in EPS for his sample water utilities. 

As shown on page 1 of Schedule 4, in his single, or’constant, growth DCF resull 

would have been 8.8% and his multi-stage growth DCF result would remain 

9.3%, for an average DCF result of 9.1%. When Mr. Cassidy’s “economic 

assessment adjustment” of 60 basis points is added, a common equity cost rate 

of 9.7% results. However, this 9.7% common equity cost rate is still understated 

because it does not reflect any additional risk of the Company due to its greater 

credit risk and smaller relative size as will be discussed below. 

‘’ Complete Overview - The Value Line Investment Sulvey, Value Line Inc., 2013 12. 
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Credit Risk 

Q. 

4. 

Does your correction to Mr. Cassidy’s common equity cost rate analysis 

adequately reflect the greater credit risk of the Company relative to the 

water utilities? 

No. As discussed previously in this testimony and in my prepared testimony at 

page 43, lines 6-26, if CCWC’s bonds were rated, it is my opinion that they would 

be rated Baal by Moody’s. Since the water utilities have been assigned an 

AIM2 bond rating by Moody’s as shown on page 16 of Schedule 11. Therefore, 

an indication of the magnitude of such an adjustment is one-third of a recent 

spread of 0.48% shown on page 17 of Schedule 11 (0.32% = 0.48% * (516)). 

Business Risk Adiustment 

Q. 

A. 

Does your correction to Mr. Cassidy’s common equity cost rate analysis 

adequately reflect the risk implications of the Company’s small size relative 

to the water utilities? 

No. As discussed previously, company size is a significant element of business 

risk for which investors expect to be compensated through greater returns. 

Smaller companies are simply less able to cope with significant events which 

affect sales, revenues and earnings. For example, smaller companies face more 

risk exposure to business cycles and economic conditions, both nationally and 

locally. Additionally, the loss of revenues from a few larger customers would 

have a greater effect on a small company than on a much larger company with a 

larger, more diverse, customer base. Moreover, smaller companies are 

generally less diverse in their operations and have less financial flexibility. In 

addition, extreme weather conditions, Le., prolonged droughts or extremely wet 
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weather, will have a greater affect upon a small operating water utility than upon 

the much larger, more geographically diverse holding companies. 

Further evidence of the risk effects of size include the fact that investors 

demand greater returns to compensate for the lack of marketability and liquidity 

of the securities of smaller firms. It is a generally-accepted financial principle that 

the risk of any investment is directly related to the assets in which the capital is 

invested. The Commission should focus on the risk and return on the common 

equity investment in the Company's jurisdictional rate base because it is the 

Company's rates which will be set in this proceeding. The fair rate of return must 

relate to where capital is invested. In other words, that it is the use of funds 

invested and not the source of those funds which gives rise to the risk of any 

investment. Therefore, the relevant risk reflected in the cost of capital must be 

that of the Company, including the impact of its small size on common equity 

cost rate. As noted above, the Company is significantly smaller than the average 

water group company based upon total capitalization. 

Consistent with the financial principle of risk and return discussed above, 

such increased risk due to small size must be taken into account in the allowed 

rate of return on common equity. 

Does the financial literature support the basic financial principle that it is 

the use of the funds invested which gives rise to the risk of the investment, 

not the source of the funds? 
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4. Yes. As Richard A. Brealey and Stewart C. Myers state in Princitdes of 

Coworate Finance? 

But the company cost of capital rule can also get a firm into trouble if 
the new projects are more or less risky than its existing business. 
Each project should be evaluated af its own opporfunity cost of 
capital. This is a clear implication of the value-additivity principle 
introduced in Chapter 7. For a firm composed of assets A and B, the 
firm value is 

Firm Value = PV (AB) = PV (A) + PV(B) = sum of separate asset 
values 

Here PV(A) and PV(B) are valued just as if they were mini-firms in 
which stockholders could invest directly ... If the firm considers 
investing in a third project C, it should also value C as if C were a 
mini-firm. That is, the firm should discount the cash flows of C at the 
expected rate of return that investors would demand to make a 
separate investment in C. The true cost of capital depends on the use 
to which the capital is put. (Italics added to first paragraph, italics in 

-; . .- original text in last faragraph)- -- 
i 

In addition, Haim Levy and Marshall Sarnat2' state: 

The cost of capital and the discount rate are two concepts which are 
used throughout the book interchangeably. However, there is a 
distinction between the firm's cost of capital and specific project's cost 
of capital. (Italics contained in original text.) 

In any case where the risk profile of the individual projects differ from 
that of the firm, an adjustment should be made in the required 
discount rate, to reflect this deviation in the risk profile. 

It is fundamental that individual investors expect a return commensurate 

with the risk associated with where their capital is invested. Hence, the 

Company must be viewed on its own merits. As Bluefield so clearly states: 

A public utility is entitled to such rates as will permit it to earn a 
return on the value of the property which it employs for the 
convenience of the public equal to that generally being made at the 

' O  Richard A. Brealey and Stewart C. Myers, Principles of Corporate Finance (McGraw-Hill Book 
Company, 1996) 204-205. 

21 Haim Levy and Marshall Sarnat, CaDital Investments and Decisions, 5" Ed. (PrenticelHall 
International, 1986) 464-465. 
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1. 

4. 

same time and in the same general part of the country on 
investments in other business undertakings which are attended by 
corresponding risks and uncertainties; . . . 

Bluefield is clear, then, that it is the "risks and uncertainties" surrounding 

the property employed for the "convenience of the public" which determines the 

appropriate level of rates and not the source of the capital financing that property. 

In this proceeding, the property employed "for the convenience of the public" is 

the rate base of the Company. Therefore, it is the total investment risk of the 

Company and its rate base alone that is relevant. 

Please compare the size of the Company with that of the companies with 

Mr. Cassidy's water utilities. 

As a part of my updated common equity cost rate analysis, Mr. Cassidy's sample 

water utilities are shown on Schedule 5. Page 25.contains a summary of an 

indicated small size risk adjustment based upon the lbbotson@ SBBl@ Valuation 

Yearbook - Market Results for Stocks, Bonds, Bills and Inflation - 1926-2012 

(SBBI - 2013 Valuation) size premium study, while page 26 contains a summary 

of the market capitalizations based upon each water company's market prices at 

December 31, 2013. As shown, the Company is significantly smaller than the 

average water utility based upon market capitalization as shown below: 

Table 1 

Times 

Town of HamDton 
Market Greater than 

($ millions) ($ Millions) 
Capitalization (1 1 

ACC Witness Mr. Cassidy's 

Chaparral City Water Co. 61.983 
Sample Water Utilities $1,107.309 1 7 . 9 ~  

(1) From page 1 of Schedule 5. 
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The Company has no common stock which is publicly traded. 

Consequently, I have assumed that if it did, its common shares would be selling 

at the same market-to-book value as the average sample water utility. Hence, 

the Company’s market capitalization is estimated to be $57.806 million, based 

upon the sample water utilities as shown in Table 1 above. In contrast, the 

market capitalization of the average sample water utility was $1.107 billion, or 

17.9 times larger than the Company’s estimated market capitalization. 

Because of the Company’s extremely small estimated market 

capitalization, relative to the estimated average market capitalization of the 

sample water utilities, a 4.30% small size risk premium, or the difference 

between the size premium applicable to the loth decile in which the Company 

falls and the 7th decile in which the average sample water utility falls, is justified. 

In my opinion, although an adjustment of 4.30% is indicated by the SBBl - 2013 

Valuation size premium study, an adjustment to common equity cost rate of 40 

basis points, represents an extremely conservative and reasonable size premium 

applicable to the Company based upon its smaller relative size. 

In view of the foregoing, an upward adjustment of 0.32 basis points to 

reflect the Company’s greater relative credit risk and a business risk adjustmenl 

of 40 basis points, due to its smaller size are necessary. When added to the 

corrected Mr. Cassidy’s cost rate of 9.7%, a risk-adjusted range of common 

equity cost rate of 10.42%, only slightly lower than my updated common equity 

cost rate of 10.50% discussed at the end of this testimony. 
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3eview of Analysis of RUCO Witness David C. Parcell 

Xscounted Cash Flow Model 

2. 

4. 

La. 

4. 

Please comment upon the applicability of the DCF model in establishing a 

cost of common equity for the Company. 

As with any established cost of common equity model, the extent to which the 

DCF is relied upon should depend upon the extent to which the cost rate results 

differ from those resulting from the use of other cost of common equity models. 

As discussed previously, the DCF model has a tendency to mis-specify investors’ 

required return rate when the market value of common stock differs significantly 

from its book value. The market-based DCF model will result in a total annual 

dollar return on book common equity equal to the total annual dollar return 

expected by investors only when market and book values are equal, but market 

values and book values of common stocks are rarely at unity. 

Can the understatement of Mr. Parcell’s DCF results of 8.70%, when applied 

to a depreciated original cost rate base, be demonstrated mathematically? 

Yes. Mr. Parcell’s single-stage DCF result of 8.70% equity cost rate is based 

upon an average dividend yield for his water utilities of 3.0% plus an growth rate 

of 5.7%. However, as demonstrated on Schedule 3, CCWC would have no 

realistic opportunity to actually earn Mr. Parcell’s market-based rate of return. In 

this example, the average per share market price is 726.66 and the average per 

share book value is $13.57. Under these circumstances, Mr. Parcell’s 8.70%, 

market-based cost rate implies an annual return of $2.319 consisting of $0.800 in 

dividends and $1 519 in growth (market-price appreciation). However, 

application of the 8.70% return rate to book value ($13.57), Le., the equivalent of 

a utility’s depreciated original cost rate base, produces an opportunity to earn a 

.. 
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total annual return of just $1.181. With annual dividends of $0.800, the utility 

could reasonably expect market-price appreciation of $0.381 or only 1.49%. In 

other words, there is no possible way to achieve the expected growth of $1.519 

(5.7%) related to an average market price of $26.66 absent a huge cut in annual 

cash dividends. Of course, if the converse situation exists (market prices 

substantially below their book values), a market-based DCF cost rate applied to 

the book value of common equity would overstate the cost rate. 

The DCF mis-specifies, specifically understating investors’ required return, 

because of the confluence of recently rising market prices, the use of accounting 

measures as proxies for capital appreciation in the DCF, the recent dramatic rise 

in actual and forecasted interest rates discussed below. The magnitude of this 

understatement can be found in the difference between the 5.70% growth in 

market values, i.e., growth in EPS, shown in column 1 on Schedule 3 and the 

growth in market value of 1.49%, shown in column 2, when the 8.70% single- 

stage DCF cost rate is applied to book value, or up to approximately 421 basis 

points. Coupled with the added reliability and accuracy that the use of multiple 

cost of common equity models provides in the estimation of the cost of common 

equity, it is more imperative than ever to not give exclusive, primary or even 

simply greater reliance to the DCF analysis at this time. 

Capital Asset Pricina Model 

Q. At page 20 line 28 through page 21, line 2 of Mr. Parcell’s direct testimony, 

he states “...the CAPM is generally superior to the simple RP method 

because the CAPM specifically recognizes the risk of a particular company 

or industry, (Le., beta) whereas the simple RP method assumes the same 
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COE for all companies exhibiting similar bond ratings or other 

characteristics.” Please comment. 

Mr. Parcell is incorrect. In his application of the CAPM, he relies upon the yield 

on 20-year U.S. Treasury bonds as the risk-free rate. By definition, the yield on 

20-year U.S. Treasury bonds cannot recognize the risk of a particular company 

or industry because it reflects the “risk of the U S .  Government. Moreover, beta 

is a measure of systematic risk only. As Mr. Parcell notes on page 21 , lines 18- 

19, “Beta is a measure of the relative volatility (and thus risk) of a particular stock 

in relation to the overall market.” Thus, it does not reflect non-systematic or 

company-specific risks. Moreover, beta measures only a small percentage of the 

total risk of a particular company because the R2 (R-Squared) or the correlation 

coefficients average only 0.2204 for Mr. Parcell’s proxy utilities, indicating that 

the average beta of these utilities reflect only 22.04% of the total risk for the 

group, as shown on Scheduleh. In contrast, the risk premium method relies 

upon the use of a company- or proxv group-specific expected bond vield. As 

shown on Schedule 3 of Exhibit PMA-1, pages 3 through 5, S&P) explains how 

and why the utility bond rating process takes into account all of the basic 

components of business and financial risk. In addition, a significant portion of 

one application of the risk premium method is derived by the use of beta to 

allocate a total market equity risk premium. In addition, an even greater 

proportion of company-specific risk is reflected in the use of the Predictive Risk 

Premium ModelTM (PRPMTM). These approaches to the risk premium analysis 

reflect all company-specific risk. In view of the foregoing, Mr. Parcell’s comments 

that his CAPM is somehow superior to the risk premium method because the risk 

premium method is “simple” are without merit. 

1 
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9. 

4. 

3. 

4. 

Please comment upon Mr. Parcell’s CAPM analysis. 

Mr. Parcell’s CAPM analysis is flawed in three respects. First, he has incorrectly 

relied upon an historical risk-free rate despite the fact that both ratemaking and 

the cost of capital are prospective. Second, he has incorrectly calculated his 

market equity risk premium by relying upon: actually achieved, or non-market 

based, rates of return on book common equity for a proxy for the market, the 

S&P 500; a geometric mean historical market equity risk premium; the historical 

- total return on U.S. Treasury securities; and, not employing a prospective, or 

forward-looking equity risk premium. Third, he has not incorporated an empirical 

CAPM (ECAPM) analysis despite the fact that empirical evidence indicates that 

the low-beta securities earn returns higher than the CAPM predicts and high-beta 

securities earn less. 

Please comment upon Mr. Parcell’s use of historical, i.e., a recent three- 

month average, yields on 20-year U.S. Treasury Bonds. 

Mr. Parcell’s use of historical yields on 20-year US.  Treasury bonds ignores the 

fact that both the cost of capital and ratemaking are prospective, which Mr. 

Parcel1 acknowledges himself when he states on page 7, lines 4-6 that “the cost 

of capital is an opportunity cost and is prospective-looking.” The cost of capital, 

including the cost rate of common equity, is expectational in that it reflects 

investors’ expectations of future capital markets, including an expectation of 

interest rate levels, as well as risks. In addition, ratemaking is prospective in that 

the rates set in this proceeding will be in effect for a period of time in the future. 

As with forecasts of EPS growth rates, investors are also aware of the 

accuracy of past forecasts, whether for earnings or dividends growth or for 

interest rates. However, investors do not have prior knowledge of the accuracy 
39 
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Q. 

4. 

of the forecasts available to them at the time they make their investment 

decisions. The accuracy of any forecast only becomes known after some future 

period of time has elapsed. For example, the accuracy of the current Blue ChiD 

Financial Forecasts (Blue Chip) January 1, 2014 consensus forecast of the 30- 

Year US.  Treasury Bond of 4.40% for the second quarter 2015 (as shown from 

page 20 of Schedule ll), cannot be known until the end of the second quarter 

2015, more than one year into the future. Therefore, consistent with the 

previously discussed EMH, since investors have such interest rate projections 

available to them and are aware of the past accuracy of such projections, 

prospective and not current interest rate projections should be used in cost of 

common equity analyses. Therefore, an appropriate risk-free rate is the average 

of the consensus forecasts of approximately 50 economists from Blue Chip 

Financial Forecasts for the six quarters ending with the second quarter 2015 from 

the January 1, 2014 issue and the long-range forecasts from the December 1, 

201 3 issue for 201 5-201 9 and 2020-2024, or 4.43%, derived in Note 2 on page 

24 of Schedule 11. 

Please comment upon Mr. Parcell’s estimation of the market equity risk 

premium for his CAPM analysis. 

Mr. Parcell’s derivation of the market equity risk premium for his CAPM analysis 

is flawed for the following three reasons. First, he incorrectly relied upon 

achieved rates of return on book common equity. Second, he incorrectly relied in 

part upon geometric mean historical market returns. Third, he incorrectly relied 

upon the historical mean &&I return on U.S. Treasury securities. Fourth, he did 

not employ a prospective equity risk premium. 
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a. 

4. 

Q. 

Please comment upon Mr. Parcell’s use of the rate of return on book 

common equity for the S&P 500. 

Mr. Parcell used the actual achieved rates of earnings on book common equity of 

the S&P 500 Composite for the period 1978-2012 as shown on Schedule 6 of 

Exhibit-(DCP-1). As discussed above, both the cost of capital and ratemaking 

are prospective in nature. In addition, the underlying theory of the CAPM 

requires the use of an expected market return. Therefore, the use of historically 

achieved earnings on book common equity is inconsistent with both the 

prospective nature of both the cost of capital and ratemaking as well as with the 

very theory of the CAPM. In his second CAPM analysis, Mr. Parcell calculates 

the historical risk premium using either of Ibbotson@ SBBI@ - 2013 Classic 

Yearbook - Market Results for Stocks, Bonds, Bills and Inflation - 1926-2012 

(SBBI - 2013 Classic) which presents the average total return on large company 

stocks from 1926-2012, which are appropriately market returns - not returns on 

book common equity. Thus, Mr. Parcell’s two CAPM analyses are a mismatch 

because he has mixed returns on book common equity with market returns. 

Moreover, in estimating the total return on the market, whether by returns on 

book common equity or with market returns, he did not even consider forecasted 

market returns. This is in total contradiction to his recognition of the need to use 

an expected total return (page 20, lines 13-1 5 of his prepared testimony) and his 

acknowledgement that the cost of capital is prospective (page 7, lines 4-6 of his 

prepared testimony). 

Please comment upon Mr. Parcell’s use of the geometric mean historicai 

market return. 
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4. At lines 9-12 on page 22 of his prepared testimony, Mr. Parcell notes that he has 

relied upon both the arithmetic and geometric mean returns for the S&P 500 as 

tabulated by Morningstar, Le., lbbotson Associates. Only arithmetic mean return 

rates and yields are appropriate for cost of capital purposes because ex-post 

(historical) total returns and equity risk premiums differ in size and direction over 

time, providing insight into the variance and standard deviation of returns. 

Because the arithmetic mean captures the prospect for variance in returns and 

equity risk premiums, it provides the valuable insight needed by investors in 

estimating risk in the future when making a current investment. Absent such 

valuable insight into the potential variance of returns, investors cannot 

meaningfully evaluate prospective risk. The geometric mean of ex-post equity 

risk premiums provides no insight into the potential variance of future returns 

because the geometric mean relates the change over many periods to a constant 

rate of change, rather than the year-to-year fluctuations, or variance, critical to 

risk analysis and therefore has little or no value to investors seeking to measure 

risk. Moreover, from a statistical perspective, stock returns and equity risk 

premiums are randomly generated. Thus, the arithmetic mean is also 

expectational, as is the cost of capital and ratemaking as noted above. 

The financial literature is quite clear on this point, that risk is measured by 

the variability of expected returns, Le., the probability distribution of returns.” 

Pages 56 and 57 of SBBl - 2013 Valuation (see pages 9 and 10 of Schedule 7) 

explain in detail why the arithmetic mean is the correct mean to use when 

estimating the cost of capital. 

’2 Eugene F. Brigham, Fundamentals of Financial Manaqement (The Dryden Press, 1989) 639. 
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In addition, Weston and BrighamZ3 provides the standard financial textbook 

definition of the riskiness of an asset when they state: 

The riskiness of an asset is defined in terms of the 
variabilitv of future returns from the asset. (emphasis added) 

And Morin statesz4: 

The geometric mean answers the question of what constant 
return you would have to achieve in each year to have your 
investment growth match the return achieved by the stock market. 
The arithmetic mean answers the question of what growth rate is 
the best estimate of the future amount of money that will be 
produced by continually reinvesting in the stock market. It is the 
rate of return which, compounded over multiple periods, gives the 
mean of the probability distribution of ending wealth. (emphasis 
added) 

In addition, Brealey and Myers25 note: 

The proper uses of arithmetic and compound rates of return from 
past investments are often misunderstood. . . Thus the 
arithmetic average of the returns correctly measures the 
opportunity cost of capital for investments. . . Moral: If the cost 
of capital is estimated from historical. returns or risk premiums, 
use arithmetic averages, not compound annual rates of return. 
(italics in original) 

As previously discussed, investors gain insight into relative riskiness by 

analyzing expected future variability. This is accomplished by the use of the 

arithmetic mean of a distribution of returns / premiums. Only the arithmetic mean 

takes into account all of the returns / premiums, hence, providing meaningful 

insight into the variance and standard deviation of those returns / premiums. 

23 

24 Morin 133. 

J. Fred Weston and Eugene F. Brigham, Essentials of Manaaerial Finance Third Edition (The 
Dryden Press, 1974) 272. 

Brealey and Myers 146-147. 25 
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a. 

4. 

Can it be demonstrated that the arithmetic mean takes into account all of 

the returns and therefore, that the arithmetic mean is appropriate to use 

when estimating the opportunity cost of capital in contrast to the geometric 

mean? 

Yes. Pages 1 through 3 of Schedule 7 graphically demonstrate this. Page 1 

charts the returns on large company stocks for each and every year, 1926 

through 2012 from SBBI - 2013 Valuation. It is clear from looking at the year-to- 

year variation of these returns, that stock market returns, and hence, equity risk 

premiums, vary. 

The distribution of each and every one of those returns for the entire period 

from 1926 through 2012 is shown ‘on page 2. There is a clear bell-shaped 

pattern to the probability distribution of returns, an indication that they are 

randomly generated and not serially correlated. The arithmetic mean of this 

distribution of returns considers each and every return in the distribution. In 

doing so, the arithmetic mean takes into account the standard deviation or likely 

variance which may be experienced in the future when estimating the rate of 

return based upon such historical returns. In contrast, page 3 of Schedule 7 

demonstrates that when the geometric mean is calculated, only two of the returns 

are considered, namely the initial and terminal years, which, in this case, are 

1926 and 2012. Based upon only those two years, a constant rate of return is 

calculated by the geometric average. That constant return, graphically, is 

represented by a flat line, showing no year-to-year variation, over the entire 1926 

to 2012 time period, which is obviously far different from reality, based upon the 

probability distribution of returns shown on page 2 and demonstrated on page 1. 

..- 
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Q. 

A. 

Consequently, only the arithmetic mean takes the standard deviation of 

returns which is critical to risk analysis into account. The geometric mean is 

appropriate only when measuring historical performance and should not be used 

to estimate the investors required rate of return. 

Please comment upon Mr. Parcell’s use of the historical mean total return 

on U.S. Treasury securities. 

Although relying upon Morningstar’s (Le., lbbotson & Associates) historical 

returns in his CAPM analysis, Mr. Parcell has ignored lbbotson Associates’ 

recommendations regarding the use of the income return and not the total return 

on US. Treasury securities in deriving an equity risk premium. As indicated on 

pages 55 and36 of ihe SBBl - 2013 Valuation (pages 8 and 9 of Schedule 7): 

Another point to keep in mind when calculating the equity risk 
premium is that the income return on the appropriate-horizon 
Treasury security, rather than the total return, is used in the 
calculation. The total return is comprised of three return 
components: the income return, the capital appreciation return, 
and the reinvestment return. The income return is defined as 
the portion of the total return that results from a periodic cash 
flow or, in this case, the bond coupon payment. The capital 
appreciation return results from the price change of a bond over 
a specific period. Bond prices generally change in reaction to 
unexpected fluctuations in yields. Reinvestment return is the 
return on a given month’s investment income when reinvested 
into the same asset class in the subsequent months of the year. 
The income return is thus used in the estimation of the equity 
risk premium because it represents the truly riskless portion of the return.2 (footnote omitted) 

* * * *  

Anticipated changes in yields are assessed by the market and 
figured into the price of a bond. Future changes in yields that 
are not anticipated will cause the price of the bond to adjust 
accordingly. Price changes in bonds due to unanticipated 
changes in yields introduce price risk into the total return. 
Therefore, the total return on the bond series does not represent 
the riskless rate of return. The income return better represents 
the unbiased estimate of the purely riskless rate of return, since 
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1. 

4. 

an investor can hold a bond to maturity and be entitled to the 
income return with no capital loss. 

Hence, it is appropriate to use the income return and not the total return 

on long-term U.S. government bonds when calculating a market equity risk 

premium. Therefore, the correct derivation of the historical market equity risk 

premium is the difference between the arithmetic mean monthlyz6 total return on 

large company common stocks of 11.83% and the arithmetic mean 1926-2012 

income return on long-term government bonds of 5.28% which results in a 

monthly market equity risk premium of 6.55% as derived in note 1 on page 24 of 

Schedule 11. 

Please comment upon Mr. Parcell’s failure to use a prospective or forward- 

looking market equity risk premium. 

As noted above, in addition to page 7, lines 4-6, Mr. Parcell clearly states on 

page 23, lines 9-10 of his prepared testimony that, “the cost of capital is an 

opportunity cost: the prospective return available to investors from alternative 

investments of similar risk.” Therefore, it is appropriate to also give weight to 

expected market returns. One way to do so is to use the forecasted market risk 

premium derived from Value Line’s average median price appreciation potential 

and average median expected dividend yield 3-5 years hence of 4.78% as 

derived in note 1 on page 24 of Schedule 11, coupled with a PRPMTM-derived 

market risk premium of 10.40% also shown in Note 1 on page 24 of Schedule 11. 

When the Value Line-derived market equity risk premium of 4.78% and the 

PRPMTM-derived market equity risk premium of 10.40%, averaged with the 

Monthly arithmetic mean to be consistent with the Predictive Risk Premium ModelTM 
(‘PRPMTM”) use of monthly risk premiums as detailed in Ms. Ahem’s prepared testimony. 
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9. 

4. 

properly derived historical arithmetic mean monthly equity risk . premium of 

6.55%, a properly calculated arithmetic mean historical market equity risk 

premium and prospective market equity risk premiums results in a market equity 

risk premium of 7.24%. 

Did Mr. Parcell incorporate an empirical or ECAPM analysis? 

No. Mr. Parcell failed to consider that, although numerous tests of the CAPM 

have confirmed its validity, it has been determined that the empirical Security 

Market Line (SML) described by the traditional CAPM is not as steeply sloped as 

the predicted SML. 

As discussed in my direct testimony on page 38, lines 13-1 9, numerous 

tests of the CAPM have measured the extent to which security returns and betas 

are related as predicted by the CAPM confirming its validity. However, Morin 

observes that while the results of these tests support the notion that beta is 

related to security returns, the empirical Security Market Line (SML) described by 

the CAPM formula is not as steeply sloped as the predicted SML. M ~ r i n ~ ~  states: 

With few exceptions, the empirical studies agree that ... low-beta 
securities earn returns somewhat higher than the CAPM would 
predict, and high-beta securities earn less than predicted. 

* * *  

Therefore, the empirical evidence suggests that the expected 
return on a security is related to its risk by the following 
approximation: 

K = RF + x ~ ( R M  - RF) + (1-X) ~ ( R M  - RF) 

where x is a fraction to be determined empirically. The value of x 
that best explains the observed relationship Return = 0.0829 + 

'7 Morin 175. 
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Q. 

A. 

0.0520 p is between 0.25 and 0.30. If x = 0.25, the equation 
becomes: 

K = RF + 0.25(R~ - RF) + 0.75 ~ ( R M  - RF) *~  

In view of theory and practical research, both the traditional CAPM and 

the ECAPM should be used. 

Some critics of the ECAPM model claim that using adjusted betas in a 

traditional CAPM amounts to using an ECAPM. Is such a claim valid? 

Using adjusted betas in a CAPM analysis is not equivalent to the ECAPM. Betas 

are adjusted because of the general regression tendency of betas to converge 

toward 1.0 over time, Le., over successive calculations of beta. As noted above, 

numerous studies have determined that the Security Market Line (SML) 

described by the CAPM formula at any given moment in time is not as steeply 

sloped as the predicted SML. Morin2' states: 

Some have argued that the use of the ECAPM is inconsistent with 
the use of adjusted betas, such as those supplied by Value Line 
and Bloomberg. This is because the reason for using the ECAPM 
is to allow for the tendency of betas to regress toward the mean 
value of 1.00 over time, and, since Value Line betas are already 
adjusted for such trend [sic], an ECAPM analysis results in 
double-counting. This argument is erroneous. Fundamentally, 
the ECAPM is not an adjustment, increase or decrease, in beta. 
This is obvious from the fact that the expected return on high beta 
securities is actually lower than that produced by the CAPM 
estimate. The ECAPM is a formal recognition that the observed 
risk-return tradeoff is flatter than predicted by the CAPM based on 
myriad empirical evidence. The ECAPM and the use of adjusted 
betas comprised two separate features of asset pricing. Even if a 
company's beta is estimated accurately, the CAPM still 
understates the return for low-beta stocks. Even if the ECAPM is 
used, the return for low-beta securities is understated if the betas 
are understated. Referring back to Figure 6-1, the ECAPM is a 

Morin 190. 

Morin 191. 29 
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Q. 

return (vertical axis) adjustment and not a beta (horizontal axis) 
adjustment. Both adjustments are necessary. 

Moreover, the slope of the Security Market Line (SML) should not be 

confused with beta. As Eugene F. Brigham, finance professor emeritus and the 

author of many financial textbooks states3’ : 

The slope of the SML reflects the degree of risk aversion in the 
economy - the greater the average investor’s aversion to risk, 
then (1) the steeper is the slope of the line, (2) the greater is the 
risk premium for any risky asset, and (3) the higher is the required 
rate of return on risky assets.’* 

‘*Students sometimes confuse beta with the slope of the SML. 
This is a mistake. As we saw earlier in connection with Figure 6- 
8, and as is developed further in Appendix 6A, beta does 
represent the slope of a line, but not the Security Market Line. 
This copfusion arises partly because the SML equation is 
generally written, in this book and throughout ‘‘the finance 
literature, as ki = RF + bi(kM - RF), and in this form bi looks like the 
slope coefficient and (kM - RF) the variable. It would perhaps be 
less confusing if the second term were written (kM - RF)bi, but this 
is not generally done. 

Hence, the traditional CAPM understates the cost rate for common equity 

for companies with betas less than 1..0 and overstates the cost rate for 

companies with betas greater than 1.0. Consequently, Mr. Parcell erred by not 

employing the Empirical CAPM (ECAPM). 

What would Mr. Parcell’s CAPM results be had he utilized the prospective 

yield on long-term U.S. Treasury bonds, correctly estimated the market 

equity risk premium based upon arithmetic mean historical returns, 

including the correct income return on long-term government bonds, and a 

prospective market equity risk premiums as well as the ECAPM? 

Brigham and Gapenski (1985) 203. 30 
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4. 

3. 

4. 

3. 

4. 

Schedule 8 presents the results of the correct application of both the traditional 

CAPM and the ECAPM for Mr. Parcell’s water utilities. Page 1 shows the mean / 

median traditional CAPM results: 9.42% / 9.98%, while page 2 shows the mean / 

median ECAPM results: 9.50% / 10.04%. The mean / median traditional CAPM 

and ECAPM results average: 9.70% / 9.77% for the proxy utilities. Averaging 

the mean and median results as Mr. Parcell does on page 23, lines 1-3 of his 

prepared testimony, the CAPM-derived indicated result is 9.74% for the water 

group. However, this cost rate is still understated because it does not reflect any 

additional risk of the Company due to its greater credit risk and smaller relative 

size as will be discussed below. 

Clearly, then, Mr. Parcell’s CAPM conclusion of 7.25% is grossly 

understated. 

Do you have any final comments on Mr. Parcell’s comments as to why his 

CAPM results are so low, Le., 7.2% - 7.3%? 

Yes. Mr. Parcell provides two reasons for his “CAPM results” being lower than 

his DCF and CE results on page 27, lines 11-26 of his prepared testimony. First, 

he states that “risk premiums are lower currently than was the case in prior 

years” on lines 12-13. Second, he states on lines 15-16, that “the level of interest 

rates on U.S. Treasury bonds (i.e., the risk free rate) has been lower in recent 

years. ” 

Do you agree with Mr. Parcell that risk premiums are lower currently than in 

prior years. 

No. Relative to Mr. Parcell’s first points, that risk premiums are lower currently 

than in prior years, Schedule 9 demonstrates that the long-term market equity 
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risk premium has actually risen since 200g3’. Using the PRPMTM to calculate 

market equity risk premiums based upon the returns on large company common 

stocks from SBBl - 2013 Valuation from January 1926 through each of the 

month-ends, September, 2009 - November 2013, it is clear that the market 

equity risk premium has actually risen from 9.95% in September 2009 to 10.40% 

in November 2013 as shown on page 1 of Schedule 9. 

The PRPMTM, which has been recently published in the Journal of 

Reaulatorv Economics (JR€I3* was developed from the work of Robert F. Engle 

who shared the Nobel Prize in Economics in 2003 “for methods of analyzing 
. .  

economic time series with time-varying volatility (ARCH)33” with ARCH standing 

for autoregressive conditional heteroskedasticity. In other words, volatility 

changes over time and is related from one period to the next, especially in 

financial markets. Engle discovered that the volatility (usually measured by 

variance) in prices and returns also clusters over time, is therefore highly 

predictable and can be used to predict future levels of risk and risk premiums. In 

addition, the PRPMTM is not based upon an estimate of investor behavior, but 

rather upon the evaluation of the results of that behavior, Le., the variance of 

historical equity risk premiums. Also, in the derivation of the premiums, greater 

weight is given to more recent time periods, in contrast to reliance upon the 

geometric mean equity risk premium which gives equal weight to the first and last 

I1 September 2009 was the month in which the Company was last authorized a return on common 
equity, 9.9% in Docket No. W-02113A-07-0551 prior to Decision No. 71308. 

“A New Approach for Estimating the Equity Risk Premium for Public Utilities“, Pauline M. Ahern, 
Frank J. Hanley and Richard A. Michelfelder, Ph.D. The Journal of Requlatorv Economics 
(December 201 I), 40:261-278. 

’* 

l 3  www.nobelprize.org 
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premiums only and the arithmetic mean premium which gives equal weight to 

each observed premium. Consequently, the market equity risk premiums derived 

using the PRPMTM, shown on page 1 of Schedule 9 can provide valuable and 

statistically robust insight into market equity risk premium levels at any given 

point in time. 

In addition, while market equity risk premiums may have been lower in any 

given recent year, Mr. Parcell did not rely upon recent, short-term, market equity 

risk premiums in his CAPM analysis. He relied upon the long-term (1926-2012) 

historical total returns on both large company common stocks and long-term 

government bonds from SBBl - 2013 Classic consistent with the long-term 

nature of the cost of common equity. Page 2 of Schedule 9 shows the long-term 

market equity risk premiums based upon large company common stocks and 

long-term government bonds from lbbotson Associates (Morningstar) for 1926- 

2009, 1926-201 0, 1926-201 1 and 1926-201 2. Although I have previously 

discussed why the use of the total return on government bonds as well as 

geometric means are both inappropriate for cost of capital purposes, page 2 of 

Schedule 9 presents these premiums for informational purposes. Page 2 also 

presents the correctly derived equity risk premiums based upon the arithmetic 

mean and the income return on long-term government bonds. It is clear that 

based upon all of the equity risk premiums, correctly or incorrectly derived, on 

page 2, that the long-term market equity risk premium is actually higher now than 

its current 9.9% return on common equity in October 2009. 

As to Mr. Parcell’s second point that interest rate levels have been lower 

in recent years and “have remained low and continued to decline for the past 

four-plus years” (lines 21-22, page 27),. Mr. Parcell also notes that the decline in 
52 
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Treasury yields is not temporary (lines 18-21, page 27). Again, the cost of 

common equity is a long-term and prospective concept and looking at recent and 

expected interest rate levels over short periods of time in the future, Le., since 

September 2009 and through 2014, is inconsistent with the concept that rate of 

return analysts are seeking to determine investors' expectations and 

requirements over the long term. Mr. Parcell has no basis for stating that 

because the Federal Reserve System (Federal Reserve) intends to maintain low 

interest rate levels through at least 2014%, that these levels reflect investors' 

long term expectations. Moreover, on page 27, line 17, Mr. Parcell has 

acknowledged that the level of interest rates is "partially the result of the actions 

of the Federal Reserve System to stimulate the economy." Therefore, recent 

interest rate levels and those expected in the near-term future, Le., through 2014, 

are not representative of the long-term cost of capital. Page 2 of Schedule 9 

corroborates this as it shows that, as measured by the geometric mean, the 

average total return on long-term government bonds is the same for the years 

1926-2012, 5.70%, as it was for the years 1926-2009 with the correct income 

returns actually dropping from 5.20% for 1926-2009 to 5.10% for 1926-201 2. On 

a correct arithmetic mean basis, the average total return on long-term 

government bonds are the same 6.10% for 1926-2009 as it was for 1926-2012. 

Similarly, the correct arithmetic mean income return on long-term government 

In its press release of December 18, 2013 regarding its just concluded December Federal Open 
Market Committee Meeting (FOMC), the Federal Reserve "reaffirmed its expectation that the 
current exceptionally low target range for the federal funds rate of 0 to % percent will be 
appropriate at least as long as the unemployment rate remains about 6-112 percent, inflation 
between one and two years ahead is projected to be no more than a half percentage point above 
the Committee's 2 percent longer-run goal, and longer-term inflation expectations continue to be 
well anchored." 

I4 

53 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

bonds is the same, 5.2% for 1926-2009 as it was for 1926-2012, as well as for 

the period in between. 

Clearly, then, Mr. Parcel1 is wrong on both points, The long-term market 

equity risk premium is not lower now than when the Company received its last 

authorized return on common equity in the fall of 2009 and, while interest rate 

levels have been and are expected to remain low in the short-term, long-term 

interest rate levels are expected to rise in the next few years. Hence, the recent 

low interest rate environment is anything but temporary. 

Do you agree with Mr. Parcell’s implicit assertion that the decline in 

Treasury yields is not temporary? 

No. As discussed below, in my opinion the end of the low interest rate 

environment of the last five years or so is coming to a close, sooner, rather than 

later, and capital cost will continue to rise in general in the months and years to 

come. 

On November 22, 2013, Value Line published its Quarterly Forecast for 

the U.S. Economy, Value Line projects interest rates to rise significantly by 

2017. Specifically, the yield on the 3-month Treasury Bill is expected to rise from 

a current (January 3, 2014) 0.07%35 to 3.0% in 2017;. the yield on long-term 

Treasury securities to rise from a current (January 3, 2014) 3.93%36 to 4.5% in 

2017; the yield on Aaa Corporate Bonds to rise from 4.56%37 (January 3, 2014) 

to 5.5% in 2017; and, the prime rate to rise from a recent (January 3, 2014) 

)5 

’ Federal Reserve, January 6,2014. 
” Federal Reserve, January 6,2014. 

Federal Reserve Statistical Release, January 6, 2014. 
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3.25%38 to 5.0% in 2017. These are significant anticipated increases in interest 

rates and indicate increasing capital costs in the next few years. 

In my opinion, the end of the low interest rate environment of the last five 

years or so, a product of intentional Fed policy, is coming to a close sooner 

rather than later and capital costs will [continue to] rise in general in the months 

and years to come, certainly during the life of the rates set in this proceeding. 

Hence, current and short-term consensus forecasted yields are not 

representative of current expected higher long-term capital costs. 

:omparable Earnings Analvsis (CE) 

3. 

4. 

Do you have any comments regarding Mr. Parcell's application of the CE? 

Yes. At page 26, lines 7-8 of his prepared testimony, Mr. Parcell discusses his 

CEM result of no more than 9.0% to 10.0% for his proxy utilities. As support for 

his conclusion, he cites recent returns of 9.0% to 11.1Y0 and market-to-book 

ratios greater than 170% as well as prospective returns of 8.8% to 9.9%, coupled 

with market-to-book ratios in excess of 170%. He concludes on lines 11-14 on 

page 26 that "[aJs a result, it is apparent that returns below this level would 

continue to result in market-to-book ratios of well above 100 percent. An earned 

return of 9.0% to 10.0% should thus result in a market-to-book ratio of well 

above 100 percent." By these statements, it is clear that Mr. Parcell believes that 

a direct relationship exists between market-to-book ratios and the rate of 

earnings on book common equity, Such a relationship is not supported by either 

the academic literature nor by an historical analysis of the experience of 

unregulated companies. 

'' Federal Reserve January 6,2014 
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3. 

4. 

Q. 

A. 

What does the academic literature say about the relationship between 

allowed regulatory rates of return on common equity and utility market-to- 

book ratios? 

It is very clear from the academic literature that there is no such relationship. 

Phillips3' states the following: 

Many question the assumption that market price should equal 
book value, believing that 'the earnings of utilities should be 
sufficiently high to achieve market-to-book ratios which are 
consistent with those prevailing for stocks of unregulated 
com pan ies. 

Also, as noted in my direct testimony at page 28, lines 1-10, while EPS is 

a significant factor influencing market prices, it is by no means the only factor that 

affects market prices. Bonbright4' recognizes as much when he states: 

In the first place, commissions cannot forecast, except within 
wide limits, the effect their rate Orders will have on the market' 
prices of the stocks of the companies they regulate. In the 
second place, whatever the initial market prices may be, they 
are sure to change not only with the changing prospects for 
earnings, but with the changing outlook of an inherently volatile 
stock market. Moreover, even if a commission did possess the 
power of control, any attempt to exercise it . . . would result in 
harmful, uneconomic shifts in public utility rate levels. (italics 
added) 

Have you performed an analysis to determine the existence of a direct 

relationship between the market-to-book ratios of unregulated companies 

and their earned rates of return on book common equity? 

Yes. Since regulation acts as a surrogate for competition, it is reasonable to look 

to the competitive environment for evidence of a direct relationship between 

39 

4o 

Charles F. Phillips, Jr., The Requlation of Public Utilities - Theorv and Practice, 1993, Public 
Utilities Reports, Inc., Arlington, VA, p. 395. 
James C. Bonbright, Albert L. Danielsen, and David R. Kamerschen, Princides of Public Utility - Rates, 1988, Public Utilities Reports, Inc., Arlington, VA, p. 334. 
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market-to-book ratios and earned returns on common equity (ROE). To 

determine if Mr. Parcell's implicit assumption of such a direct relationship has 

any merit, I observed the market-to-book ratios and the ROES of the S&P 

Industrial Index and the S&P 500 Composite Index over a long period of time. 

On Schedule 10, I have shown the market-to-book ratios, rates of return on book 

common equity (earnings/book ratios), annual inflation rates, and the 

earningslbook ratios net of inflation (real rate of earnings) annually for the years 

1947 through 2012. In each and every vear, the market-to-book ratios of the 

S&P Industrial Index equaled or exceeded 1.00 times. In 1949, the only year in 

which the market-to-book ratio was 1.00 (or loo%), the real rate of earnings on 

book equity, adjusted for deflation, was 18.1% (16.3% + 1.8%). In contrast, in 

1961, when the S&P Industrial Index experienced a market-to-book ratio of 2.01 

times, the real rate of earnings on book equity for the Index was only 9.1 % (9.8% 

- 0.7%). In 1997, the market-to-book ratio for the Index was 5.88 times, while the 

average real rate of earnings on book equity was 22.9% (24.6% - 1.7%). 

This analysis clearly demonstrates that competitive, unregulated 

companies have never sold below book value, on average, and have sold at 

book value in only one year since 1947. The data show that there is no 

relationship between earnings/book ratios and market-to-book ratios. 

Because this lack of a relationship between eamings/book ratios and 

market-to-book ratios covers a 65-year period, 1947 through 2012, it cannot be 

validly argued that going forward a relationship would exist between 

earningdbook ratios and market-to-book ratios. The analysis shown on 

Schedule 10 coupled with the supportive academic literature, demonstrate the 

following: 
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a. 

4. 

1. that while regulation is a substitute for marketplace competition, it 

can influence but not directly control market prices, and, hence, 

market-to-book ratios; and, 

2. that the rates of return investors expect to achieve and which 

influence their willingness to pay market prices well in excess of book 

values have no meaningful, direct relationship to rates of earnings on 

book equity. 

Do you have any comment upon the proxy groups Mr. Parcell used in his 

comparable earnings (CE) analysis? 

Yes. Mr. Parcell used his water utilities as well as the S&P 500 as discussed on 

pages 24 and 25 of his prepared testimony. Any proxy group selected for a CE 

analysis should be broad-based in order to obviate any company-specific 

aberrations and should exclude utilities to avoid circularity since the achieved 

returns on book common equity of utilities, being a function of the regulatory 

process, are substantially influenced by regulatory awards. Therefore, the 

achieved ROES of utilities are not representative of the returns that could be 

earned in a truly competitive market. Hence, Mr. Parcell’s use of his water proxy 

utilities in his CE analysis should be rejected. 

That leaves his use of the S&P 500 which, in my opinion, is too broad- 

based to be comparable in total risk to his proxy utilities and hence, the 

Company. Also, the use of the S&P 500 does not meet the “’corresponding risk’ 

concept discussed in the Bluefield and HoDe cases” (Mr. Parcell’s prepared 

testimony, page 23, lines 7-8). 

However, given my updated common equity cost rate analysis presented 

in Schedule 11, the upper end of Mr. Parcell’s CE analysis of 10.0% is 
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reasonable at this time as it is within the range of the results of my DCF, RPM 

and CAPM analyses. As noted in Hope, it is not the methodology, but rather the 

end result which must not be unjust or unreasonable. As Hope states: 

Nor is it important to this case to determine the various permissible 
ways in which any rate base on which the return is computed might 
be arrived at. For we are of the view that the end result in this case 
cannot be condemned under the Act as unjust and unreasonable 
from the investor or company viewpoint. 

Therefore, although Mr. Parcell’s CE analysis is flawed, at this time the upper 

end of his range of CE results cannot be said to be unreasonable based upon 

Hope and the results of my updated common equity cost rate analysis as 

discussed below. 

;orrected Conclusion of Mr. Parcell’s Cost of Common Eauity 

What would Mr. Parcell’s conclusion of common equity cost rate be based 

upon the corrections to his analyses discussed above? 

Based upon the corrections to Mr. Parcell’s CAPM results discussed above, his 

three analyses produce the following: 

DCF 

CAPM 

Value Line 
Water Group 

8.7% 
(midpoint: 9.43%) 

9.70% - 9.77% 
(midpoint 9.74%) 

CE 10.0% 

NA = Not Applicable 

Focusing on the midpoint of the CAPM range and rejecting the lowed 

common equity cost rate of 8.7% (consistent with Mr. Parcell’s rejection of hi: 

lowest cost of common equity result), a range of common equity cost rate oi 
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9.74% - 10.00% with a midpoint of 9.87% is indicated. However, this 9.87% still 

understates the Company’s common equity cost rate because it does not reflect 

any adjustment for the Company’s greater credit risk and business risk due to its 

smaller size relative to the water utilities as will be discussed below. 

Adiustment to Reflect CompanvSDecific Risk 

Credit Risk 

Q. 

A. 

Does your correction to Mr. Parcell’s common equity cost rate analysis 

adequately reflect the greater credit risk of the Company relative to the 

water utilities? 

No. As discussed in my prepared testimony at page 43, lines 6-26, if CCWC’s 

bonds were rated, it is my opinion that they would be rated Baal by Moody’s. 

Since the water utilities have been assigned an Al/A2 bond rating by Moody’s as 

shown on page 16 of Schedule I?, therefore, an indication of the magnitude of 

such an adjustment is five-sixths of a recent spread of 0.48% shown on page 17 

of Schedule 11 (0.32% = 0.48% * (516)). 

Business Risk Adiustment I 
Q. 

A. 

Q. 

A. 

Does your correction to Mr. Parcell’s common equity cost rate analysis 

adequately reflect the risk implications of the Company’s small size relative 

to the water utilities? 

No. As discussed previously, company size is a significant element of business 

risk which must be reflected in the common equity cost rate applicable to CCWC. 

Please compare the size of the Company with that of the companies with 

Mr. Parcell’s water utilities. 

As a part of my updated common equity cost rate analysis, I 

business risk adjustment based upon CCWC’s smaller size. Page 

updated my 

of Schedule 
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5 contains a summary of an indicated small size risk adjustment based upon the 

SBBI - 2013 Valuation size premium study, while page 2 contains a summary of 

the market capitalizations based upon each water company’s4’ market prices at 

December 31, 2013. As shown, the Company is significantly smaller than the 

average water utility based upon market capitalization as shown below: 

Table 2 

Times 
Market Greater than 

Capitalization (1) Town of HamDton 
($ millions) ($ Millions) 

RUCO Witness Mr. Parcell’s 

Chaparral City Water Co. 57.806 
Water Utilities $1,712.285 2 9 . 6 ~  

- :  

-3 4.  ’ .  . (1) From page 1 of Schedule 2. 
* .  

. .. 

Based upon the water utilities’ market-to-book ratio t ’Decembe 31, 

2013, the Company’s market capitalization is estimated to be $57.806 million, 

as shown in Table 2 above. In contrast, the market capitalization of the 

average water company in the water group was $1.712 billion, or 29.6 times 

larger than the Company’s estimated market capitalization. 

Because of the Company’s extremely small estimated market 

capitalization, relative to the estimated average market capitalization of the 

water group, a 4.31% small size risk premium, or the difference between the 

size premium applicable to the I O t h  decile in which the Company falls and the 

6‘h decile in which the average company in the water group falls, is justified. In 

my opinion, although an adjustment of 4.31% is indicated by the SBBl - 2013 

’’ My proxy group of nine water companies is identical to Mr. Parcell’s water utilities. 
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Valuation size premium study, an adjustment to common equity cost rate of 40 

basis points, represents an extremely conservative and reasonable size 

premium which would be applicable to the Company based upon its smaller 

relative size. 

In view of the foregoing, an upward adjustment of 0.32 basis points to 

reflect the Company’s greater relative credit risk and a business risk adjustment 

of 40 basis points, due to its smaller size are necessary. When added to the 

corrected RUCO cost rate of 9.87%, a risk-adjusted range of common equity cost 

rate of 10.59%, only slightly higher than my updated common equity cost rate of 

10.50%. 

3esponse to Comments on ComDanv Testimony 

4CC Witness Cassidv’s Comments 

Discounted Cash Flow Model 

a. 

4. 

a. 

Mr. Cassidy criticizes your “sole reliance on analysts’ forecasts of EPS 

growth to estimate the dividend growth rate (9) in your single-stage growth 

DCF analysis on page 33, line 8 through page 36, line 4. Please comment. 

I have previously addressed the “superiority of analysts” forecasts of EPS growth 

for use in a DCF analysis, the relevance of the accuracy of such forecasts which 

is not known until well after the fact, the fact that investors’ discount any potential 

optimism in such forecasts in the stock prices they pay, and the fact that Mr. 

Cassidy’s citation from Dr. Siegel is misplaced with Dr. Siegel actually endorsing 

the use of analysts’ forecasts of EPS in a DCF analysis. Therefore, I will not 

repeat that discussion here. 

Mr. Cassidy also criticizes your use of a 60-day average stock price in your 

constant growth DCF analysis on page 33, lines 9 - 12. Please comment. 
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4. Use of an average stock price smoothes out any temporary market aberrations 

reducing the “sample error resulting from random fluctuations in the market” as 

Mr. Cassidy notes on page 16, lines 17 - 18 relative to his use of a sample group 

of water utilities for his DCF analyses. As for the use of average stock prices 

employing “stale information”, it should be noted that Mr. Cassidy’s direct 

testimony was filed on December 18, 2013 using spot market prices from 

October 23, 2013, nearly two months earlier. In contrast, my updated cost of 

common equity uses a 60-day average market price through December 31, 

201 3. 

.. 

?isk Premium Model (“RPM”), Capital Asset Pricing Model (“CAPM”) and 

aredictive Risk Premium ModelTM (“PRPMTMJ’) 

3. 

4. 

Mr. Cassidy criticizes’your risk-free rate in your RPM, CAPM and PRPMTM. 

Please comment. 

Since my prepared testimony was filed and in response to rising interest rates 

throughout the last year, my update reflects the use of forecasted yields based 

upon an average of the consensus of the approximate 50 economists 

contributing to Blue Chip for the six quarters ending with the second quarter 

2015, for 2015 - 2019 and 2020 - 2014 from the January 1,2014 and December 

1, 201 3 Blue Chip. Mr. Cassidy’s comments are limited to his “suggestion” that 

my cost of equity estimates from the RPM, CAPM and PRPMTM are overstated. 

As discussed previously, since the cost of capital and ratemaking are both 

prospective, it is imperative that forecasted interest rates be used in the RPM, 

CAPM and PRPMTM. 
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2. 

4. 

Mr. Cassidy also criticizes the fact that you did not disclose the exact 

weighting of the results of your cost of common equity analysis on page 

37, line 11 through page 39, line 7. Please comment. 

It can be mathematically determined that the indicated common equity cost rate 

prior to adjustments for credit and business risks of 10.48% is based upon an 

average of the average results of 10.21% and the median result of 10.75%. 

(10.48% = (10.21% + 10.75%) / 2 ). Since the filing of my prepared testimony, I 

now rely upon the median result of my applications of multiple cost of common 

equity models consistent with my use of the median DCF result. 

>redit and Business Risk Adjustments 

3. Mr. Cassidy also criticizes both your credit and business risk adjustments. 

Please comment. 

Once again, since 1 have previously addressed the need for both of these 

adjustments, both in this testimony and in my direct testimony, I will not repeat 

the discussion here. 

9. 

3UCO Witness Parcell’s Comments 

3. 

4. 

On page 29, lines 13 - 21 of his prepared testimony, Mr. Parcell briefly 

discusses your application of the PRPMm. Please comment. 

Mr. Parcell’s comments are limited to commenting that the PRPMTM is “a 

relatively new type of risk premium approach” and that its results are a “higher 

cost of equity result.” While the PRPMTM is new relative to the DCF and CAPM, 

as discussed in my direct testimony at page 29, line 23 through page 30, line 14, 

the PRPMTM is based upon the work of Robert F. Engle who shared the Nobel 

Prize in Economics in 2003 “for methods of analyzing economic time series with 

time-varying volatility,” based, in part, upon Engle’s research which culminated in 
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"Estimating Time Varying Risk Premia in the Term Structure: The ARCH-M 

Model", Econometrica, (Engle, R.F., Lilein, D., & Robins, R) (1987). Hence, the 

methodology is not "relatively new." In addition, the PRPMTM is in the public 

domain, having been published twice in academically peer reviewed journals, 

The Journal of Regulatory €conomics (December 201 1) and The Electricity 

Journal (May 201 3). 

The PRPMTM has also been presented to a number of utility industry / 

regulatory / academic groups including the following as noted in Appendix A to 

my direct testimony: The Edison Electric Institute Cost of Capital Working Group; 

The NARUC Staff Subcommittee on Accounting and Finance; The National 

Association of Water Companies Finance/Accounting/Taxation and Rates and 

Regulations Committees; the NARUC Water Committee; The Wall Street Utility 

Group; the Indiana Utility Regulatory Commission Cost of Capital Task Force; the 

Financial Research Institute of the University of Missouri Hot Topic Hotline 

Webinar; and the Center for Research and Regulated Industries Annual Eastern 

Conference on two occasions. The PRPMTM also formed the basis of 

'Comparative Evaluation of the Predictive Risk Premium ModelTM" (co-authored 

with Richard A. Michelfelder, Ph.D., Rutgers Univ., Dylan W. D'Ascendis and 

Frank J. Hanley (both of AUS Consultants, The Electricity Journal, May 2013), a 

follow-up article to the original "A New Approach for Estimating the Equity Risk 

Premium for Public Utilities". 

In addition, the PRPMTM has been presented in thirty-four (34) rate cases 

before seventeen (17) regulatory commission during the last two years. 
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2. 

4. 

At line 24 on page 30 through line 8 on page 31 of his prepared testimony, 

Mr. Parcell criticizes your use of the holding period returns published in 

SBBI - 201 3 Valuation. Please comment. 

Mr. Parcell’s criticism of the long-term average holding period returns for the 

period 1926-2012 is invalid for the reasons given by lbbotson Associates in its 

SBBl - 201 3 Valuation above, pages 57-59 of SBBI - 201 3 Valuation (pages 10 

and 11 of Schedule 7). Mr. Parcell states on lines 6 on page 30 of his direct 

testimony that ”[ulse of total returns over the 1926-2012 period, in connection 

with bond yields over the same long period, seems to imply that “investors in 

2013 expect relationships to be the same”. More than ever, given the recent 

deep recession experienced by the U.S. and international markets, 

unprecedented unemployment, continuing stock market volatility, etc., an 

appreciation of what can occur over the long historical period of 1926-2012 is 

necessary for investors in formulating their expectations. At the present time, it is 

still unclear how rapidly, smoothly or persistently the current fledgling recovery 

will be. Hence, SBBl - 2013 Valuation’s words are more relevant than ever42: 

It is even difficult for economists to predict the economic 
environment of the future. For example, if one were analyzing the 
stock market in 1987 before the crash, it would be statistically 
improbable to predict the impending short-term volatility without 
considering the stock market crash and market volatility of the 
1929-1931 period. 

Without an appreciation of the 1920s and 1930s, no one would 
believe that such events could happen. . . . Finally, because 
historical event-types (not specific events) tend to repeat 
themselves, long-run capital market return studies can reveal a 
great deal about the future. Investors probably expect “unusual” 
events to occur from time to time and their expectations reflect this. 

” SBBl - 2013 Valuation 59. 
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Q. 

4. 

I would also note that Mr. Parcell himself relied upon SBBI 2012 long-term 

holding period returns in arriving at his conclusion of the expected total return for 

the S&P 500 for use in his application of the CAPM. 

In addition, the use of the long-term arithmetic mean, by both myself and 

Mr. Parcell in part, is consistent with the long-term investment horizon of utilities' 

common stock. The typical application of the DCF model used in regulation 

presumes an infinite, i.e., long-term, investment horizon and a constant growth 

rate. This presumption of a constant growth rate is no different than the 

presumption of a constant equity risk premium based upon long-term historical 

holding period returns. Both must be expectationally constant. 

As stated above, the foregoing confirms that the RPM is similar to the 

DCF model. The use of a very long-term. historic mean equity risk premium does 

not mean that it is actually constant from year to year in order for the model to be 

valid. The equity risk premium may vary randomly around some average 

expected value. Therefore, in view of the foregoing and Mr. Parcell's own use of 

long-term historic mean holding period returns, his criticisms of my use of such 

returns are unfounded, invalid, and should be disregarded. 

On lines 6-15 on page 30 of his prepared direct testimony, Mr. Parcell 

obliquely criticizes your use of the income return on U.S. Treasury 

securities as invalid. Please comment. 

As discussed above, SBBI - 2013 Valuation, upon which both Mr. Parcell and I 

relied in part for our historical market equity risk premium, is very clear that the 

income return on long-term bonds is appropriate for cost of capital purposes as 
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stated on pages 55 and 56 in SBBl - 2013 Valuation (pages 8 and 9 of Schedule 

7). 

Hence, Mr. Parcell’s oblique criticism is unsupported and unwarranted. 

:redit Risk Adiustment 

1. 

4. 

On page 31, lines 10-26 of his prepared testimony, Mr. Parcell “disagrees” 

with your credit risk adjustment. Please comment. 

Mr. Parcell’s “disagreement” is unfounded. As discussed on page 19, line 19 

through page 20, line 9 of my prepared direct testimony, notwithstandinq the 

Company’s debt ratio of 18.83%, it is my opinion that, were its bonds rated by 

either Moody’s or S&P or were it to be assigned a credit rating by S&P CCWC 

would be rated in the Baa/BBB bond rating category. First, smaller companies 

have less financial flexibility as they are unable to cope with significant events 

affecting sales, revenues and earnings. As such, smaller companies need to 

maintain lower debt ratios (higher equity ratios) as mitigation but not elimination 

of their increased risk due to size. Second, the bond rating agencies link the 

bond ratings of subsidiary companies with those of their parent holding 

companies. 

Since EPCOR Water (USA), Inc. (“EPCOR” or “the Parent”), CCWC’s 

parent, has been assigned a credit rating of BBB+ and since Moody’s bondlcredit 

ratings are generally analogous to S&P’s, CCWC would likely be assigned a 

BBB+ bondkredit rating by S&P and Baal by Moody’s. A Moody’s bondkredit 

rating of Baal indicates slightly greater credit risk than that of the proxy group, on 

average, of Al/A2, as shown on page 16 of Schedule 11. Hence, an upward 

credit adjustment is indeed warranted. An indication of the magnitude of such an 
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adjustment is five-sixths of a recent three-month average spread of 0.48% shown 

on page 17 of Schedule 11 (0.32% = 0.48% * (516)). 

Therefore, Mr. Parcell’s “disagreement” is unwarranted. 

3usiness Risk Adiustment 

3. 

4. 

At lines 1-3 on page 31 of his prepared direct testimony] Mr. Parcell 

“disagrees” with the business risk adjustment to your recommended 

common equity cost rate based upon CCWC’s small size. Do you agree? 

No. Mr. Parcell has provided no support for his “disagreement”. Thus, it should 

be disregarded. As stated previously in both this testimony and my prepared 

testimony, CCWC’s size is a risk factor which must be taken into account in 

developing a common equity cost rate for CCWC. To reiterate, the rate of return 

established by the Commission in this proceeding will be applied to CCWC’s 

jurisdictional rate base. Also, as discussed previously, it is a generally-accepted 

financial principle that the risk of any investment is directly related to the assets 

in which the capital is invested. The Commission must focus on the risk and 

return of an investment in CCWC‘s jurisdictional rate base alone because it is 

only CCWC’s rates which will be set in this proceeding and it is only CCWC’s 

rate base which serves its customers. 

JDdated Overall Cost of Capital and Rate of Return on Common Equity 

3. Have you updated you recommended overall rate of return and rate of 

return on common equity for CCWC? 

9. Yes. Page 1 of Schedule 11 shows my updated common equity cost rate 

recommendation of 10.50%. In arriving at my updated common equity cost rate 

recommendation, I have applied the same three cost of common equity models 

in an manner identical to their application in my direct testimony, with the 
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Q. 

A. 

Does that conclude your rebuttal testimony? 

Yes. 
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Exhibit PMA-2 
Schedule 1 R 

ChaDarral Citv Water Company Cost of Capital Calculation 
Return on Common Equity implied in 

ACC Staff Witness Cassidy's Capital Structure 
p 

DescriDtion Weight (%) (1) 

ACC Staff Recommended Structure 
Debt 40.0% 
Common Equity 60.0% 
Weighted Average Cost of Capital 

Company Proposed Structure - Revised 
Debt 14.45% 
Common Equity 85.55% 
Weighted Average Cost of Capital 

[CI [Dl [El 

Pre-Tax 
Weighted Weighted 

cost (1) cost (1) cost 

5.9% 2.4% 2.4% 
9.3% 5.6% 9.1% 

8.0% 1 1.5% 

5.97% 0.86% 0.86% 
7.65% (5) 6.55% (5) 10.6% 

7 41% 1 1  -5% . 

Notes: (1) From Schedule JAC-1 
(2) Assuming a company-provided effective composite Federal and Slate income tax rate of 38.29%, the pre-tax 

weighted cost of common equity based upon ACC Staff Witness Cassidy's recommended 9.3% common eqL 
cost rate and hypothetical capital structure is: 9.1%. 9.1% = 9.3%/(1 + 0.3829) 

(3) Pre-tax weighted cost rate of common equity equals the pre-tax overall weighted cost rate (11.5%) based up1 
ACC Staff Witness Cassidy's recommended 9.3% common equity cost rate and hypothetical capital structure 
minus the weighted cost rate of debt based upon Chaparral City Water Company's proposed capital structure 
(reviesd) 0.86%. 11.5% - 0.86% = 10.6%. 

(4) Pre-tax weighted overall cost of capital based upon ACC Staff Witness Cassidy's proposed overall rate of ret 
(5) Weighted cost of common equity calculated as the pre-tax weighted cost of common equtty, 6.55%, divided t 

Chaparral City Water Company's proposed capital structure ratio, 85.55%. 7.65% = 6.55% 185.55%. 



Exhibit PMA-2 
Schedule 2R 

Chaoarral C i v  Wate r Comwny 
CAPlTALllATlON AND FINANCIAL STATISTICS (1) 

2008 - 2012. INCLUSIq 

2012 2011 2p1p w 2008 
(MILLIONS OF DOLLARS) 

CAPITALIZATION STATISTICS 

AMOUNT OF CAPITAL EMPLOYED 
TOTAL PERMANENT CAPITAL $ 31 884 $ 28154 0 28602 (6 27.769 $ 28458 

1178 2 440 
TOTAL-CAPITAL EMPLOYED $ 31 884 ,$ 281544 S 28602 5 28947 $ 30898 

- - - _ _ _  SHORT-TERM DEBT 

JNDICATED AVERAGE CAPITAL C OST RATES (21 
TOTAL DEBT 555 % 606 % 556 % 513 % 534 46 
PREFERRED STOCK 

CAPITAL STRUCTURE RATIOS 
BASED ON TOTAL PERMANENT CAPITAL: 
LONG-TERM DEBT 

COMMON EQUITY 
PREFERRED STOCK 

TOTAL 

BASED ON TOTAL CAPITAL: 
TOTAL DEBT, INCLUDING SHORT-TERM 
PREFERRED STOCK 

TOTAL 
COMMON Eau i rY  

... 
DIVIDEND PAYOUT RATIQ 

5 YEAR 
15.48 % 18.83 % . 19.74 % 21.52 % 22.09 46 19.53 % 

77.91 8047 84.52 81.17 80.26 78.48 - 
1 p M p %  lOoJQ% .-,uQQQ% 100.00% 100.00% lpMp% 

15.48 % 18.83 % 19.74 % 2471 % 28.24 % 21.40 % 

84.52 81.17 80.26 75.29 
100OQ % 100.00 % 100Q.Q % 1oo.q % 100.00 % % 

96% % >07:35 % 
'. . 

% - I  - % ' 40.86 % 

RATEOFRETURNO N AVERAGE COMMON EQ UlTY 621 % 610 % 5.20 % (1 75) % (18.39) % (0 53) % 

TOTAL DEBT I EBITDA (3) 3.97 x (1.77)~ 1.20 x 1.36 x 1.09 x 1.35 x 

FUNDS FROM OPERATIONS / TOTAL DEBT (41 38.00 % 58.00 % 56.00 % '38.00 % 30.00 'lo 44.00 % 

TOTAL DFBT I TOTAL CAPITAL 15.48 % 18.83 % 19.74 % 24.71 % 28 24 % 21.40 % 

Notes: 
(1) All capitalization and fioandal slatisti fcf the group are the arithmetic average of the achieved results 

(2) Computed by relating actual total debt interest or preferred stock dividends booked to average of 

(3) Total debt as a percentage of EBITDA (Earnings before Interest. l n m e  Taxes, Depreciation and 

(4) Funds from Operations (sum of net income. depreuation, amortization. net deferred income tax and 

Source of Infwmation: Chaparral City Water Company Audited Finanaal Statements 
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:APITAL STRUCTURE aa of613on3 
rob1 Debt $335.8 ma. Dum In 6 Yn $10.6 mu. 
.T Debt $332.4 mil. LT lnhmst $8.0 @I. 
:LT interest earned. 5 . 2 ~  lolal mlereti 
merage. 4%) (42% 01 Cap'l) 
dsses, Umclpbl*.d: Annual renlals U.Omill. 
Dension h r r M U 1 2  5107.6 mll. 

pfd Stock None. 
Common Stock 38.688.W shs. 
16 ot W6113 (RetrecrC 2-for-i stock sphtpdid 
Wi3.j 
MARKET CAP: (1.0 billion (Mid Cap) 
CURRENT POSITION 2011 2012 6f30113 

1.3 23.5 6.5 Cash Assels 
OWr 164.3 1M)5 172.6 
CumnlAssels 181.1 

ObUg. $163.2 mill. 

($MILL) 

BUSINESS: Amcican Slates Waler Ca. cperales as a holding en in Iha oly of Blg Bea Lake and in areas cd %I Bemardin 
company. Thrwgh its pnnapal ~ubsidiary, Golden State W m  
C a q ~ n y .  it wpplias d e r  lo m e  than 250.wO wsbmm in 75 
mmrmnilies in 10 munttes. Service areas include the prealer 
melmpoYlan areas 01 Los An@?les md Orange Caunties. The con+ 
pany also pmdes ekdrk ulilily s e W s  Io nearly 23.250 wslom 
Nonutil i t  opera t ions  are a key com- 
ponent o fAmer ican  States Water. Last 
year, its nonre ulated subsidia Amer- 
ican States Utifities Services  US), ac- 
counted for $0.39 a share, or 28% of the 
compan 's share net. This percentage was 
easily t6e highest among the eight water 
utilities that Value Line follows. 
Estimating fu tu re  profits  from these 
businesses will be more  d imcu l t  in 
the years ahead. The core of the ASUS 
profits has come from operating and 
maintaining water services at eight U.S. 
military bases. Some analysts on Wall 
Street believe that 2012 was erhaps the 
peak earnings year for AS& but we 
think that these projections are conserva- 
tive. True, the company's backlo of new 
projects isn't large. However, wit% a sub- 
stantial number of military facilities yet to 
be privatized, we believe that ASUS good 
reputation with the Department of De- 
fense will greatly he1 it win a falr share 
of future contracts. 'fhus, we think earn- 
ings of between $0.40 a share and $0.50 a 
share from this se ment are attainable to 
the 2016-2018 puyl. Since winning con- 
tracts is less predictable than its core busi- 

ccunty. SOU Chapanel cily walec 01 m o m  (a i l ) .  Has 728 em 
ployees. OAcers 8 diredm own 2.9% Or m n  StOa (Y1E 
Proxy). Chairman: U q d  Ross. Presidenl 6 CEO: Rhea J 
Sprowns. Inc CA. A& 630 Ean Foothill Bouleviw3. Sari Oimas 
CA 91773.  et 90939MM)o. Internet w . a s w a k r . m .  

ness, American States earnings might ex- 
perience greater swings than in the past. 
Meanwhile, core regulated o rations 
are doing fine. Due mostly T$a recent 
rate increase granted to Golden State 
Water (the main water utility), earnin s 
growth should be somewhere in the 5%-f% 
range. Indeed, 
We're raisin our earnings projections 
again. For 8 e  second straight quarter. 
American States share net exceeded ex- 
pectations in the June period. A s  a result, 
we are nudging the company's earnings- 
per-share estimates higher by $0.05 in 
2013. and $0.10 in 2014. respectively. 
(Please note that all figures on the pagt 
have been chan ed to reflect the two-for-on6 
stock s lit paifon Se tember 3rd.) 
Amergan States' scares offer sli htly 
better-than-average potential fong- 
t e r m  returns for a water utility. The 
current yield is typical for the industry, 
but dividend growth prospects are higher 
than the group norm. Moreover, the com- 
$"y is the third-largest water utility we 
ollow, and is the only one that rates an  A 

Financial Strength Rating. 
James A. Flood October 18, 201. 

ue b rwndinp (C) In muions. adlusted for spills Compan 's fiwncul Swrngth A 

%Member. and December hv'd rem Pricr G r w h  hnlrmnsr 75 
Mdends hislmcaliy paid in earty March. I SWk's Stability w 

.. . 
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BETA 60 (1 0 0 -  Melkel) 

Prke Growth Penk@nco 60 

Earning8 Prodiitability 85 

RELATIVE PIE RATIO 

- - -  
3787 3917 3941 

2 8  3 5  1 9  
138 126 107 
8 1  8 8  9 2  - - -  

453-6900. Internet: 
http:Nwww.artesianwater.com LONG-TERM DEBT AND EQUITY 

Total RbI$116 8 mill 
LT R b t  $106 1 mill 
Including c lp .  b050S NA 

Dw in 5 Yn .  NA 

Pension Liability $ 4  mW in '12 y5 $ 5  mll M '11 

Phi Dlv'd Paid None 

3 Mor. 6 Mos. 

http:Nwww.artesianwater.com
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Earnings 1.5% 6.5% 5.5% 
Dividends 
BookValw, A;;; i:!; i% 
Cab- NMTEkymWEsf id . )  Full 

Dndrr Mar.31 Jun.30 %'.'O Dec.J1 year 
2010 13.8 15.9 210 15.7 66.4 ::\ $05 i:.: 5,; l"g: E4 
2013 2,,5 z,5 2,,o 24.0 
201, 22,0 24.0 30.0 2,.o ,w4 . 
$Ar m t , , s ~ ~ ~ ~ / ~ ~ & c . 3 1  :ti 
2010 .27 54 .Zo l.13 

2; :$ ::; ::: 
H)13 .,,. , -?! '2 .h '2 

Total nteresl covefa@ 8 %x) 

mases. Uncaphlhwl: Annual renlals S 2 mll 
Pension Asseta $45 4 mill 

Obilo. w 5 min 

Wd Stack Io 8 nul Pfd Dlvd NMF 

reached egrlier among Connecticut Water 
and the state's Attorney General and Con- 
sumer Council. PURA was the final hurdle 
in the approval process. and it didn't alter 
the agreement in any meaningful way. 
Ratepayers  will benefit f rom the 
settlement. Customers will see their 
water bills decline over the next two years 
as Connecticut Water will pass along to 
them a tax refund it was granted by the 
IRS for the 2010-2012 period. In addition. 
the utility agreed not to seek higher rates 
before October, 2015. 
Connecticut Water will benefit  too. 
Permission was granted for the company 
to establish a Revenue Adiustment Me- 

A) muted eamnps Next earnings report due June, September. and DeQmber thv'd rein. IiMIldZ 88 a share 
ad~ovembet Qusrteriv M ~ W S  do no add venm Dbn avnlabk 

next. Moreover, the company will earn 
close to its allowed return on equity. 
The recent dividend h ike  was some- 
what disappointing. Over the past five- 
and 10- ear periods, Connecticut Water's 
dividendlgrowth rate avera ed only 2.0%- 
and 1.5%, respectively. Bot% percentages 
were amon the lowest in the water utilit 
industry. #allowing the company's s o d  
profits in 2012. along with its improved 
earning prospects, we had hoped that the 
most recent quarterly payout to sharehold- 
ers would have been more enerous than 
the 2% increase declared in fugust.  
We can't f ind  too many  reasons to 
recommend these shares at this iunc- 

Company's Flnrnciil Smngth E+ 
Stock's Price SbblllW 90 

chanism, whlch will allow i't to keep the Cure. While the stock's yield ts sl&!htly N I -  I .JY .*I .W ..a 1 I . I U  ( m $ ~ ~ ~ m ~ ~ p ~ ~ . 3 1 1  ;t:: tax benefit from the IRS refund going for- higher than the average of its peen. its --.. , ^-" -"- E. -"- , "- ward. These funds will be allowed to flow dividend growth prospects to 2016-2018 
through to shareholders until the next are subpar for the grou Furthermore. 

The earnings picture looks brighter. 
time the company seeks higher rates. this equity carries a 4 below Average) 

rank for Timeliness. 
Following four static years of earnings. the James A. Flood October 18. 201: 

. -  
1'12 due to roundng. 
BI Dividends Nstwicdlv wid in nid-Uarch. IIDI Muds htandtdes. In '12: $31.7 nU!- I (C) In minions, adjjsted for splii. Price Growth Pershtmcr 50 I Eamlnw PndkbMllW 80 
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CAPITAL STRUCTURE m 016C)Wl3 
Total b b t  tlBB.7 rnJI. Due in 6 Ym $60.0 mill. 
LT Dab1 $133.5 m#I. LT Inamst S7.0 mill. 
(LTinterestcovenge. 4 .1~)  

(42% of Cap'l) 

Pension Assels.12ll2 137.9 mW. 

Wd Stock $3.4 mill. Pfd Dlv'd $ 2  mill. 

Common SMsk 15,847,729 shs 

. Obllg. 552.8 mill. 

as o(7131llS 

MARKET CAP $326 million (Small Cap) 
CURRENT POSITION 2011 2011 6130113 

3.1 3.0 3.0 Cash Assels 
Other 19.8 21.6 23.1 
CummAssets 723 75-6 26.1 
Acds Payable 5.7 3.8 5.1 
DeM Due 4.8 11.1 3 3 2  
OUlW 
Current Linb. 
FixChg.Cov. 380% 410% 415% 
ANNUALRATES Past Past Est'dYO-'ll 
dchmgdprsh) 10Yn. SYn. to'lb'll) 
Revenues 1.5% 1.0% 55% 
CashFlmv" 3.0% 2.0% 7.0% 
Eamiws 3.5% 2.5% 4.0% 
CividendE 1.5% 1.5% 1.5% 
Bookvalue 4.5% 4.02 2 . W  

endar Mar.31 Jun. 30 Sa .30 Dec. 31 Year 
2010 . 216 26.5 296 250 
2011 24.0 26 1 28.7 23.3 102. 
2012 235 27.4 32.3 27.1 110 

ISMLI 

I I 
&I k i e d  eerninas MBV not swn due to I Ma 

BUSINESS Miidlesex Water Company engages in the m r s h i p  2012, Ihe Middlesex Syslem acewnled for 65% of total mvenwo. 
and operalion 01 reguleled water ulilily syslemr in New Jemey, Cat- AI 12/31/12, the m a n y  had 279 employees. Inmrpanled. NJ. 
mare, and Pennsylvania It also operates water and waslewaler President, CEO, and Chairnun: Dennls W. Lbll. OmcerSldirsdM 
system under mnlrad on WI d nunidpal and private dents in own 3.1% 01 tha mrnmn stodr; B$dtRock. 6.3%: The VangUarC 
NJ and DE. lls Middlesex %*em pmvida walef services lo 6o.ooO Group. 5 7% (413 proxy). Address: 1500 Ronwn Road. Iselin, Ki 
retall automers. pimaw in Mkldlesex County, New Jersey. in 08830. Tel.: 7324341500. Internet: w.rniddesemater.m. 

Historically, Middlesex Water's divi- mid-2012. as well a better contract with 
dend  increases have been incredibly 
consistent. Over the past nine years, 
(from 2003 to 2012), the utility has raised 
its annual payout by $0.01 a share. 
Sometimes predictability isn't a posi- 
tive. Over the past five and 10 years, 
respectively, the average dividend hike 
has been a meager 1.5%. This ranks near 
the bottom when compared to the other 
seven water utilities that Value Lfm 
covers. 
Could Middlesex finally break its 
streak this quarter? Late October is 
usually the time when the company imple- 
ments its annual dividend rate hike. With 
decent earnings mmparisons, it's possible 
that Middlesex could go against conven- 
tion and raise the payout by more than the 
traditional one-quarter of a cent per share. 
We are taking a show-me approach, with 
our figures representing the usual 
quarterly increase. 
The utilit s earnings have been im- 
proving. the June period, Middlesex 
experienced its fourth-consecutive positive 
earnings comparison. This was mostly due 
to the implementation of higher rates in 
'up., and Novemberr Wd reinveslmnt W.58 a share 
vahbk. 

the borough of Avalon. NJ, a wholesale 
client. 
Per formance  in  the industrial mar-  
kets has impai red  Middlesex. The utili- 
ty lost a contract to supply water to the 
borou h of Sayreville, NJ this past Au- 
gust. finother setback was the closure of a 
Hess oil refinery earlier in the year. 
The company is targeting the residen- 
tial  market. Despite recently winning a 
contract to privatize the water system at 
the Dover Air Force Base in Delaware. 
Middlesex has budgeted $25 million a year 
over the next three years to improve the 
infrastructure of its residential business. 
We agree with this strategy as the 
residentlal market is both more predic- 
table and profitable. 
Middlesex shares are ranked  to out- 
perform the marke t  in the year ahead. 
Some investors may also be attracted to 
the stocks high current yield. Those with 
a long-term horizon, however. can find 
other water utilities with higher total- 
return potential through the pull to 2016- 
2018. 
James A. Flood October 18. 201: 

-pan '8 Financial Slmnpth B++ I Stock's irk, Stabilllv 95 
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Pension Assets $75.5 mil. 
Obllg. $141.0 mill. 
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ChaDarral City Water ComDany 
R-Squared or Correlation Coefficient for 
RUCO Witness Parcell's Water Utilities 

Value Line 
RUCO Witness Parcell's Water Adjusted Unadjusted 
Utilities Beta Beta R-Squared 

American States Water Co. 
American Water Works 
Aqua America, Inc. 
Artesian Resources Corp. 
California Water Service Group 
Connecticut Water Service, Inc. 
Middlesex Water Company 
SJW Corporation 
York Water Company 

Average 

Source of Information: 
Value Line, Inc. December 15, 2013 

0.70 
0.65 
0.60 
0.60"" 
0.65 
0.75 
0.70 
0.85 
0.70 
0.69 

0.4522 
0.4275 

I f. 0.3914 
0.3517 
0.4831 
0.5241 
0.5496 
0.5494 
0.4552 
0.4649 

0.2045 
0.1828 
0.1532 
0.1237 
0.2334 
0.2747 
0.3021 
0.301 8 
0.2072 
0.2204 - 
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Chapter 5 

The Equity Risk Premium 

The expected equity risk premium can be defined as the 
additional return an investor expects to receive to corn- 
pensate for the additional risk associated with investing in 
equities as opposed to investing in riskless assets. It is an 
essential component in several cost of equity estimation 
models, including the buildup method, the capital asset 
pricing model (CAPM). and the Fama-French three factor 
model. It is impoftant io note that the expected equity risk 
premium, as it is used in discount rates and cost of capital 
analysis, is a forward-looking concept. That is, the equip 
risk premium that is used in the discount rate should be 
reflective of what investors think the risk premium will be 
going forward. 

Unfortunately, the expected equity risk premium is unob- 
servable in the market and therefore must be estimated. 
Typically, this estimation is arrived at through the use of 
historical data. The historical equity risk premium can be 
catculated by subtracting the long-term average of the 
income return on the riskless asset (Treasuries) from the 
long-term average stock market return (measured over 
the same period as that of the riskless asset). In using a 
historical measure of the equity risk premium, one assumes 
that what has happened in the past is representative of 
what might be expected in the future. In other words, 
the assumption one makes when using historical data to 
measure the expected equity risk premium is that the rela- 
tionship between the returns of the risky asset (equities) 
and the riskless asset (Treasuries\ is stable. The stability 
of this relationship will be examined later in this chapter. 

Since the expectedsquity risk premium must be estimated, 
there is much controversy regarding how the estimation 
should be conducted. A variety of different approaches to 
calculating the equity risk premium have been utilized over 
the years. Such studies can be categorized into four groups 
based on the approaches they haye taken. The first group 
of studies tries to derive the equity risk premium from his- 
torical returns between stocks and bonds as was mentioned 
above. The second group, embracing a supply side model, 

' Exhibit PMA-2 
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uses fundamental information such as earnings, dividends, 
or overall economic productivity to measure the expected 
equity risk premium. A third group adopts demand side 
models that derive the expected returns of equities through 
the payoff demanded by investors for bearing the risk of 
equity investments.' The opinions of financial profession- 
als through broad surveys are relied upon by the fourth and 
final group. 

The range of equity risk premium estimates used in prac- 
tice is surprisingly large. Using a low equity risk premium 
estimate as opposed to a high estimate can have a sig- 
nificant impact on the estimated value of a stream of cash 
flows. This chapter addresses many of the controversies 
surrounding estimation of the equity risk premium and 
focuses primarily on the historical calculation but also 
discusses the supply side model. 

Calculating the Historical Equity Risk Premium 
In measuring the historical equity risk premium one must 
make a number of decisions that can impact the resulting 
figure; some decisions have a greater impact than &- . 
ers. These decisioas include selecting the stock market 
benchmark, the risk-free asset, either an arithmetic or a 
geometric average, and the time period for measurement. 
Each of these factors has an impact on the resulting equity 
risk premium estimate. 

, '  . 

The Stock Market Benchmark 
The stock market benchmark chosen should be a broad 
index that reflects the behavior of the market as a whole. 
Two examples of commonly used indexes are the S&P 
500- and the New York Stock Exchange Composite Index. 
Although the Dow Jones Industrial Average i s  a popular 
index, it would be inappropriate for calculating the equity 
risk premium because it is too narrow. 

We use the total return of our large company stock index 
(currently represented by the S&P 500) as our market bench- 
mark when calculating the equity risk premium. The S&P 
500 was selected as the appropriate market benchmark 
because it is representative of a large sample of companies 
across a large number of industries.The S&P 500 is also one 
of the most widely accepted market benchmarks. In short, 
the S&P 500 is a good measure of the equity market as a 

Zm3 Ibbotsene SBBPValuation Yearbook . Morningstar 53 
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whole. Table 51 illustrates the equity risk premium calcula- 
tion using several different market indices and the income 

The resulting equity risk premia vary somewhat depending 
on the market index chosen. It is expected that using the 

return on three government bonds of differerii horizons. 

Table 5-1: Equity Risk Premium with Oifbent Market Indices 
........ Equir@k -...... Prsmla I. 

Lw- Intermediate- Shon- 
..... "" ................... 

Wkm In1 Ibizan 1%) HrhmiXI 
S&P 500 6.70 7.24 8.24 
iota!.va!ue-W~!h!~d..tJ.YSE ......... !?! 7.03 8.02 I 
NYSE Deciles 1-2 5.96 6.51 7.50 

......... ......-...... ............................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Data lmm 1926-2012. 

The equity risk premium is calculated by subtracting the 
arithmetic mean of thd government bond income return 

..from the arithmetic mean of the stock market total return. 
Table 5-2 demonstrates this calculation for the long-horizon 
equity risk premium. 

Table 5-2: LongHorhon Equity Risk Premium Calculation 

Arithmetic Mea 

NYSE Deciles 1-2 11.08 - 5.12 = 5.96"".' 

Data from lSZ-Ml2. 

Data for the New York Stock Exchange is obtained from 
Momingstar and the Center for Research in Security Pricas 
(CRSP) at  the University of Chicago's Graduate School of 
Business. The "Total" series is a capitalization-weighted 
index and includes all stocks traded on the New York Stock 
Exchange except closed-end mutual funds, real estate 
investment trusts, foreign stocks, and Americus Trusts. 
Capitalization-weighted means. that the weight of each 
stock in the index, for a given month, is proportionate to  
its market capitalization (price times number of shares 
outstanding) at the beginning of that month. The "Decile 
1-2" series includes all stocks with capitalizations that 
rank within the upper 20 percent of companies traded on 
the New Yo& Stock Exchange, and it is therefore a large- 
capitalization index. For more information on the Center 
for Research in Security Pricing data methodology, see 
Chapter 7. 

"Total" series will result in a higher equity risk premium 
than using the "Decile 1-2" series, since the 'Decile 1-2" 
series is a large-capitalization series. As of September 30, 
2012. deciles 1-2 of the New York Stock Exchange con- 
tained the largest 285 companies traded on the exchange. 
The 'Total" series includes smaller companies that have 
had historically higher returns, resulting in a higher equity 
risk premium. 

The higher equity risk premium arrived at by using the S&P 
540 as a market benchmark is more difficult to explain. One 
possible explanation is that the S&P 500 is not restricted 
to the largest 500 companies; other considerations such as 
industry co.mposition are taken into account when deter- 
mining if a company should be included in the index. Some 
smaller stocks are thus included, which may result in the 
higher equity risk premium of the index. Another possible 
explanation would be what is termed the "S&P inclusion 
effect." It is thought that simply being included among 
the stocks listed on the S&P 500 augments a company's 
returns. This i s  due to the large quantity of institutional 
funds that flow into companies that are listed in the index. 

Comparing the S&P 500 total returns to those of another 
largecapitalization stock index may help evaluate the 
potential impact of the "S&P inclusion effect.' Prior to 
March 1957. the S&P index that is used throughout this 
publication consisted of 90 of the largest stocks. The 
index composition was then changed to include 500 
large-capitalization stocks that, as stated earlier, are 
not necessarily the 500 laigest. Deciles 1-2 of the NYSE 
contained just over 200 of the largest companies, ranked 
by market capitalization, in March of 1957. The number of 
cornppnies included in the deciles of the NYSE fluctuates 
from quarter to quarter, and by September of 2012, deciles 
1-2 contained 285 companies. Though one cannot draw 
a causal relationship between the change in construction 
and the correlation of these two indices, this analysis does 
indicate that the "S&P inclusion effect" does not appear to 
be very significant in recent periods. 

Another possible explanation could be differences in 
how survivorship is treated when calculating returns. 
The Center for Research in Security Prices includes the 
return for a company in the average decile return for the 
period following the company's removal from the decile, 

54 Chapter 5 The Equily Risk Premium 



.. . 

. .  . .  

whether caused by a shift to a different decile portfolio, 
bankruptcy, or other such reason. On the other hand,' the 
S&P 500 does not make this adjustment. Once a company 
isno longerincludedamongtheS&P500. itsreturn isdropped 
from the index. However, this effect may be lessened 
by the advance announcement of companies being dropped 
from or added to the S&P 500. In many instances through- 
out this publication we will present equity risk premia 
using both !he S&P 500 and the NYSE "Deciles 1-2" 
portfolio to provide a comparison between these large- 
capitalization benchmarks. 

The Market Benchmark and Firm Size 
Although not rektricted io include only the 500 largest 
companies, the S&P 500 is considered a large company 
index. The returns of the S&P 500 are capitalization 
weighted, which means that the weight of each stock in 
the index, for a given month, is proportionate to its market 
capitalization (price times number of shares outstanding) at 
the beginning of that month. The larger companies in the 
index therefore receive the majority of the weight. The use 
of the NYSE 'Deciles 1-2" series results in an even purer 
large company index. Yet many valuation professionals 
are faced with valuing small companies, which historically 
have had different risk and returncharacteristics than large 
companies. If using a large stock index to calculate the 
equity risk premium, an adjustment is usually needed to 
account for the different risk and return characteristics of 
small stocks. This will be discussed further in Chapter 7 on 
the size premium. 

The Risk-Free Asset 
The equity risk premium can be calculated for a variety of 
time horizons:when given the choice of risk-free asset to be 
used in the calculation. The 2013 /bbotson@' Sfucks, Bonds, 
Bills, and /nflafione Classic Yearbook provides equity risk 
premia calculations for short-, intermediate-, and long-term 
horizons. The shop. intermediate-, and long-horizon equity 
risk premia are calculated using the income return from a 
30-day Treasury bill, a 5-year Treasury bond, and a 20year 
Treasury bond, respectively. 

Although the equity risk premia of several horizons are 
available, the long-horizon equity risk premium is pre- 
ferable for use in most business-valuation settings, even 
if an investor has a shorter time horizon. Companies are 
entities that generally have no defined life span; when 
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determining a company's value, i t  is important to use a 
long-term discount rate because the life of the company is 
assumed to be infinite. For this reason, it is appropriate in 
most cases to use the long-horizon equity risk premium for 
business valuation. 

20-Year versus 3CYear Treasuries 
Our methodology for estimating the long-horizon equity 
risk premium makes use of the income return on a 20-year 
Treasury bond; however, the Treasury currently does not 
issue a 20-year bond. The 30-year bond that the Treasury 
recently began issuing again is theoretically more. correct 
due to the long-term nature of business valuation, yet 
lbbotson Associates instead creates a series of returns 
using bonds on the market with approximately 20 years to 
maturity. The reason for the use of a 20-year maturity bond 
is that 30-year Treasury securities have only been issued 
over the relatively recent past, starting in Februaw of 1977, 
end were not issued at all through the early 2000s. 

The same reason exists for why we do not use the 10-year 
Treasury bond-a long histw,Df mar l y  data is not avail- 
able for 10-year bonds. We have persisted iqusing a 20-year 
bond to keep the basis of the time series consistent. 

Income Return 
Another point to keep in mind when calculating the equity 
risk premium is that the income return on the appropriate 
horizon Treasury security, rather than the total return, is 
used in the calculation. The total return is comprised of 
three return components: the income return, the capital 
appreciation return, and the reinvestment return. The 
income return is defined as the portion of the total return 
that results from a periodic cash flow or, in this case, the 
bond coupon payment. The capital appreciation return 
results from the price change of a bond over a specific peri- 
od. Bond prices generally change in reaction to unexpected 
fluctuations in yields. Reinvestment return is the return on 
a given month's investment income when reinvested into 
the same asset class in the subsequent months of the year. 
The income return is thus used in  the estimation of the 
equity risk premium because it represents the truly riskless 
portion of the return.' 

Yields have generally risen on the long-term bond over the 
1926-2012 period, so it has experienced negative capital 
appreciation over much of this time. This trend has turned~ 
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around since the 198Os, however. Graph 5-1 illustrates 
the yields on the long-term government bond series 
compared to an index of the long-term government bond 
capital appreciation. In general, as yields rose, the capital 
appreciation index fell, and vice versa. Had an investor held 
the long-term bond to maturity, he would have realized 
the yield on the bond as the total return. However, i n  a 
constant maturity portfolio, such as those used to measure 
bond returns in this publication, bonds are sold before 
maturity(at a capital loss if the market yield has risen since 
the time of purchase). This negative return is associated 
with the risk of unanticipated yield changes. 

Graph 5-1: Long-term Gwirnmem Bond Melds rnisus Capits1 
Appreciation Index 

Index IS) Ke!d 1%) - 
1.6 16.0 

8 

1826 1943 19EO 1977 19% 2012 
-. Yield - Capital Appeciatim YMl.Rlid 

Data h m  19FS2012 

For example, if bond yields rise unexpectedly, inves- 
tors can receive a higher coupon payment from 
a newly issued bond than from the purchase of an 
outstanding bond with the former lower-coupon 
payment. The outstanding lower-coupon bond will thus fail 
to attract buyers, and its price will decrease, causing its 
yield to increase correspondingly, as its coupon payment 
remains the same. The newly priced outstanding bond 
will subsequently attract purchasers who will benefit from 
the shift in price and yield; however, those investors who 
already held the b o d  will suffer a capital loss due to  the 
fall in price. 

Anticipated changes in yields are assessed by the market 
and figured into the price of a bond. Future changes in 
yields that are not anticipated will cause the price of the 
bond to adjust accordingly. Price changes in bonds due to 
unanticipated changes in yields introduce price risk into 
the total return. Therefore, the total return on the bond 
series does not represent the riskless rate of return. The 
income return better represents the unbiased estimate of 
the purely riskless rate of return. since an investor can hold 
a bond to maturity and be entitled to the income return with 
no capital loss. 

hrithmetic versus Geometric Means 
The equity risk premium data presented in this book are 
'arithmetic average risk premia as opposed to geometric 
average risk premia. The arithmetic average equityrisk pre- 
mium Can be demonstrated to be most appropriate when 
discounting future cash flows. For use as the expected 
equity risk premium in either the CAPM or the building 
block approach, the arithmetic mean or the simple differ- 
ence of the arithmetic means of stock market returns and 
riskless rates is the relevant number. This i s  bgcayse both 
the CAPM and the building block approach are additive 
models, in which the cost of capital is the sum of its parts. 
The geometric average is more appropriate for report- 
ing past performance, since it represents the compound 
average return. 

The argument for using the arithmetic average is quite 
straightforward. In looking at projected cash flows, the 
equity risk premium that should be employed is the equity 
risk premium that is expected to actually be incurred over 
the future time periods. Graph 5-2 shows the realized 
equity risk premium for each year based on the returns of 
the S&P 500 and the income return on long-term govern- 
ment, bonds. (The actual, observed.difference between the 
return on the stock market and the riskless rate is known 
as the realized equity risk premium.) There is considerable 
volatility in the year-by-year statistics. At times the realized 
equity risk premium is even negative. 

56 Chapter 5: The Equiw Risk Premium 
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Graph 5-2: Realized Equity Risk Premium Per Year 

Annual Equity Risk Premium 1%) 
60 

1926 1940 1952 1964 1978 198E 2WO 2012 
Yearmd 
Data Iran 19262012. 

To illustrate how the arithmetic mean is more appro- 
.... priate than the geometric mean in-discounting 

cash flows, suppose the expected return on e stock 
is 10 percent per year with a standard deviation of 
20 percent. Also assume that only two outcomes are pos- 
sible eachyear: t30 percent and -10 percent (Le.. the mean 
plus or minus one standard deviation). The probability 
of occurrence for each outcome is equal. The growth of 
wealth over a two-year period is illustrated in Graph 5-3. 

0 1 2 

Years 

The most common outcome of $1.17 is given by the geo- 
metric mean of 8.2 percent. Compounding the possible 
outcomes as follows derives the geometric mean: 
.. ........................................ .. .. 

f/2 [( 1+0.3O)x( 1 -0.lO)l - 1 =0.082 

However, the expected value is predicted by compounding 
the arithmetic, not the geometric. mean. To illustrate this, 
we need to  look at the probability-weighted average of all 
possible outcomes: 

" ....................................................................................... 
(0.25 X $1.69) = $0.4225 

+ 10.50 X $1.17) = $0.5850 
+ (0.25 X $0.81) = $0.2025 
Total $1.2100 

..................................................................................... 

Therefore, $1.21 is  the probability-weighted expected 
value. The rate that must be compounded to achieve the 
terminal value of $1.21 after 2 years is 10 percent, the 
arithmetic mqn:  

* .  
.................... .................. " ...... 

2 $lX(l+O.lO) =$1.21 

... 
The geometric mean, when compounded, results in the 
median of the distribution: 

" ..................... 
SIX( l+0.D82)2 =$1.17 

.......................... " .................................................................................... 
The arithmetic mean equates the expected future value 
with the present value; it is therefore the appropriate 
discount rate. 

Appropriate Historical Time Period 
The equity risk premium can be estimated using any his- 
torical time period. For the U.S., market data exists at least 
as far back as the late 1800s. Therefore, it is possible to 
estimate the equity risk premium using data that covers 
roughly the past 100 years. 

Our equity 'risk premium covers the time period from 
1926 to the present. The original data source for the time 
series comprising the equity risk premium is the Center 
for Research in Security Prices. CRSP chose to begin their 
analysis of market retums with 1926 for two main reasons. 
CASP determined that the time period around 1926 was 
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approximately when quality financial data became avail- 
able. They also made a conscious effort to include the 
period of extreme market volatility from the late twenties 
and early thirties; 1926 was chosen because it includes 
one full business cycle of data before the market crash of 
1929. These are the most basic reasons why our equity risk 
premium calculation window starts in 1926. 

Implicit in using history to forecast the future is the 
assumption that investors' expectations for future out- 
comes conform to past results. This method assumes that 
the price of taking on risk changes only slowly, if at all, 
over time. This "future equals the past' assumption is most 
applicable to a ra~dom time-series variable. A time-series 
variable is random if its va!ue in one period is independent 
of its value in other periods. 

Does the Equity Risk Premium Revert to Its Mean 
Over Time? 
Some have argued that the estimate of the equity risk 
premium is upwardly biased since the stock market is cur- 
rently priced high. In other words, since there have been 
several years with extraordinarily high market returns and 
realized equity risk premia, the expectation is that returns 
and realized equity risk premia will be lower in the future, 
bringing the average back to a normalized level. This argu- 
ment relies on several studies that have tried to determine 
whether reversion to the mean exists in stock market prices 
and the equity risk premium.) Several academics contradict 
each other on this topic; moreowr, the evidence supporting 
this argument is neither conclusive nor compelling enough 
to make such a strong assumption. 

Our own empirical evidence suggests that the yearly dif- 
ference between' the stack market total return and the 
U.S. Treasury bond income return in any particular year is 
random. Graph 5-2. presented earlier, illustrates the ran- 
domness of the realized equity risk premium. 

A statistical measure of the randomness of a return series is 
its serial Correlation. Serial correlation (or autocorrelation) 
is defined as the degree to which the return of a given series 
is related from period to period. A serial correlation near 
positive one indicates that returns are predictable from one 
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period to the nexi period and are positively related. That 
is, the returns of one period are a good predictor of the 
retuins in the next period. Conversely, a serial correlation 
near negative one indicates that the returns in one period 
are inversely related to those of the next period. A serial 
correlation near zero indicates that the returns are random 
or unpredictable from one period io the next. Table 5-3 
contains the serial correlation of the market total returns, 
the realized long-horizon equity risk premium, and idation. 

Table 5-3: Interpretation of Annual Serial Correlations 
Seiiel hter- 

Series Cnnelation petation 
large Company Stock Total Returns 0.01 Random 
....... Equity " Risk Premium " 0.02 ....." Random 
Inflation Rates 0.64 Trend 

...........- ...... " ..... " ..-. - .............................. I ............................... ._ ............................... 
....... " ......... " "." 

Data f r o m  192~oiz. 

The significance of this evidence is that the realized equity 
risk premium next year will not be dependent on the real- 
ized equity risk premium from this year. That is, there is no 
discernible pattern in the realized equity risk p r e m i u m i t  
is virtually impossible to forecast next year's realized risk 
premium based on the premium of the previous year. For 
example, if this year's difference between the riskless 
rateand the retum on the stock market is higher than last 
year's, that does not imply that next year's will be higher 
than this year's. It is as likely to be higher as it is lower.The 
best estimate of the expected value of a variable that has 
behaved randomly in the past is the average (or arithmetic 
mean) of its past values. 

Table 5-4 also indicates that the equity risk premium var- 
ies considerably by decade. The complete decades ranged 
from a high of 17.9 percent in the 1950s to a low of -3.7 
percent in the 2000s. This look at historical equity risk 

*premiulr] reveals no observable pattern. 

Table 5-4: Long-Horizon Equity Risk Premium by Decade I%) 
1920s. 1930s 1940s 1950s 1968 1970s 1980s 1993s ZOtWIs M.2012 
17.6 2.3 8.0 17.9 4.2 0.3 7.9 121 -3.7 4.6 

Data from 1-12. 
'Basad on the puiod 1926-1829. 
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Finneriy and Leistikow perform more econometrically 
sophisticated tests of mean reversion in the equity risk 
premium. Their tests demonstrate that-as we suspected 
from our simpler tests-the equity risk premium that was 
realized over 1926 to the present was almost perfectly free 
of mean reversion and had no statistically identifiable time 
trends.' Lo and MacKinlay conclude, "the rejection of the 
random walk for weekly returns does not support a mean- 
reverting model of asset prices." 

Choosing an Appropriate Historical Period 
The estimate of the equity risk premium depends on the 
length of the data series studied. A proper estimate of the 
equity risk premibm requiies a data series long enough to  
give a reliable' average without being unduly influenced. 
by very good and very poor short-term returns. When 
calculated using a long data series, the historical equity 
risk premium is relatively stable.' Furthermore. because an 
average of the realized equity risk premium is quite volatile 
when calculated using a short history, using a long series 
makes it less likely that the analyst can justify any number 
he or she wants. The magnitude of how shorter periods 
can affect the result will be explored later in this chapter. 

Some analysts estimate the expected equity risk premium 
using a shorter, more recent time period on the basis that 
recent events are more likely to be repeated in the near 
future; furthermore, they believe that the 1920s. 1930s, 
and 1940s contain too many unusual events. This view 
is suspect because all periods contain "unusual" events. 
Some of the most unusual events of the last hundred years 
took place quite recently, including the inflation of the late 
1970s and early 1980s. the Ocrober 1987 stock market 
crash, the collapse of the high-yield bond market, the major 
contraction and consolidation of the thritt industry, the col- 
lapse of the soviet Union, the development of the European 
Economic Community, the attacks of September 11, 2001 
and the more recent liquidity crisis of 2008 and 2009. 

It is even difficult for economists to predict the economic 
environment of the future. For example, if one were ana- 
lyzing the stock market in .I987 before the crash, it would 
be statistically improbable to predict the impending short- 
term volatility without considering the stock market crash 
and market volatility of the 1929-1931 period. 
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Without an appreciation of the 1920s and 1930s. no one 
would believe that such events could happen. The 87-year 
period starting with 1926 is representative of what can 
happen: it includes high and low returns, volatile and quiet 
markets, war and peace, inflation and deflation, and pros- 
perity and depression. Restricting attention to a shorter 
historical period underestimates the amount of change 
that could occur in a long future period. Finally, because 
historical event-types [not specific events) tend to repeat 
themselves, longrun capital market return studies can 
reveal a great deal about the future. Investors probably 
expect "unusual" events to occur from time to time, and 
their return expectations reflect this. 

A Loolc at the Historical Results 
It is interesting to take a look at the realized returns and 
realized equity risk premium in thecontext of the above dis- 

i 
j 

cussion. Table 5-5 shows the average stock market return 
and the average (arithmetic mean) realized long-horizon 
equity risk premium over various historical time periods. 
Similarly, Graph 5-5 shows the average (arithmetic mean1 
realized equity risk premium calculated through zt)12 for 
different ending dates. The table and the graph both show 
that using a longer historical period provides a more stable 
estimate of the equity risk premium. The reason is that any 
unique period will not be weighted heavily in an average 
covering a longer historical period. It better represents the 
probability of these unique events occurring over a long 
period of time. 

~ ~~ 

Table 5-5: Stock Market Return and Equity Risk Premium Over Tune 

broe Campany 
Stock Arithmetic LongHorin 

Leneh Pdod Mean Total Equily Risk 
1Yrs.l Dates Return 1%) Prerm'wnIZl , 

87 1926-2012 11.8 6.7 
12.8 7.5 80 

....................... - ............................... " ...... " ....................... - 
1933-201 2 ................................. ...................................................... ".... ......... ............ 

5 2003-2012 4.5 0.8 

Oab from WE-2012. 
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Graph 5-4: Equity Risk Premium Using Different Stam'ng Dates Additionally. use of recent historical periods for estima- 
tion purposes can lead to illogical conclusions. As seen in 
Table 55. the bear market in the early Zoo05 and in 2008 
has caused the realized equity risk premhm in the shorter 

Average Equity Risk Premium Through 2012 IYI 
20 

historical periods to be lower than the long-term average. 
15 

-5 

Looking carefully at Graph 5-4 will clarify this point. The 
graph shows the realized equity risk premium for a series 
of time periods through 2012, starting with 1926. In other 
words, the first value on the graph represents the average 
realized equity risk premium over the period 19262012. 
The next value on the graph represents the average real- 
ized equity risk premium over the period 1927-2012, and so 
on, with the last value representing the average over the 
most recent five years, 20062012. Concentrating on the 
left side of Graph 5-5, one notices that the realized equity 
risk premium. when measured aver long periods of time, 
is relatively stable. In viewing the graph from left to right, 
moving from longer to shorter historical periods, one sees 
that the value of the realized equity risk premium begins 
to decline significantly. Why does this occur? The reason 
is that the severe bear market of 1973-1974 is receiving 
proportionately more weight in the shorter, more recent 
average. I f  you continue to follow the line to the right, 
however, you will also notice that when 1973 and 1974 fall 
out of the recent average, the realized equity risk premium 
jumps up by nearly 1.2 percent. 

The impact of adding one additional year of data to a 
historical average is lessened the greater the initial 
time pedod of measurement. Short-term averages can be 
affected considerably by one or more unique observations. 
On the other hand, long-termaverages produce more stable 
results. A series of graphs looking at the realized equity 
risk premium wil l  illustrate this effect. Graph 5-5 shows 
the average (arithmetic mean) realized long-horizon equity 
risk premium starting in 1926. Each additional point on 
the graph represents the addition of another year to the 
average. Although the graph is extremely volatile in the 
beginning periods, the stability of the long-term average is 
quite remarkable. Again, the "unique" periods of time will 
not be weighted heavily in a long-term average, resulting 
in a more stable estimate. 

Graph 5-5: Equily Risk Premium Using Differed Ending Dates 

Average Equity Risk Premium WnminQ 1926 1%) 

Jo 

-5 

1926 1939 1952 1965 1978 1991 Mo4 2012 

Data fmn 19262012. 
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Graph 5-6 Equity Risk Premium Gvw 30.Yfflr Periods 

Average Equq AiskPremiwn 1%) 
15 

1955 1967 1979 1991 2003 a12 
30-Year Period Endine 

Data from 1926-2012. 

Some practitioners argue for a shorter historical time peri- 
od, such as 30 years, as a basis for the equity ri'sk premium 
estimation. The logic for the use of a shorter period is that 
historical events and economic scenarios present before 
this time are unlikely to be repeated. Graph 5-6 shows the 
equity risk premium measured over 30-year periods, and it 
appears from the graph that the premium has been trend- 
ing downwards. The 30-year equity risk premium remained 
close to 4 percent for several years in the 1980s and 1990s. 
However, it has fallen and then risen in the most recent 
30-year periods. 

The key to understanding this result lies again in the 
years 1973 and 1974. The oil embargo during this period 
had a tremendous effect on the market. The equity risk 
premium for these years alone was -21 and -34 percent, 
respectively. Periods that include the years 1973 and 1974 
result in average equity risk premia as low as 3.2 percent. 
The 2000s have also had an enormous effect on the equity 
risk premium. 

It is difficult to justif; such a large divergence in esti- 
mates of return over such a short period of time. This 
does not suggest. however. that the years 1973 and 1974 
should be excluded from any estimate of the equity risk 
premium; rather, it emphasizes the importance of using 
a long historical period when measuring the equity risk 
premium in ordertoobtain a reliableaveragethat isnot overly 
influenced by short-term returns. The same holds true when 
analyzing the poor performance of the early 2000s and 2008. 

Does the Equity Risk Premium Represent Minority or 
Controlling Interest? 
There is quite a bit of confusion among valuation practi- 
tioners regarding the use of publicly traded company data 
to derive the equity risk premium. Is a minority discount 
implicit in this data? Recall that the equity risk premium 
is typically derived from the returns of a market index: 
the S&P 500, the New York Stock Exchange (NYSE), or 
the NYSE Deciles 1-2. (The size premia that are mered 
in Chapter 7 are derived from the returns of companies 
traded on the NYSE, in addition to those on the NYSE Amex 
and NASDAQ) Both the S&P 500 and the NYSE include a 
preponderance of companies that are minority held. Does 
this imply that an equity risk premium (or size premium) 
derived from these data represents a minority interest 
premium? This is a critical issue that musl be addressed 
by the valuation professional, since applying a minority 
discount or a control premium can have a material impact 
on the ultimate value derived in an appraisal. 

Since most companies in the S&P 500 and the NYSE are 
minority held, some assume that the risk premia derived 
from these return data represent minority returns and 
therefore have a minority discount implicit within them. 
However, this assumption is not correct. The returns that 
are generated by the S&P 500 and the NYSE represent 
returns to equity holders. While most of these companies 
are minority held, there is no evidence that higher rates of 
$urn could be earned if these companies were suddenly 
acquired by majority shareholders. The equity risk premium 
represents expected premiums that holders of securities of 
a similar nature can expect to achieve on average into the 
future. There is no distinction between minority owners 
and controlling owners. 

The discount rate is meant to represent the underlying risk 
of being in a particular industry or line of business. There 
are instances when a majority shareholder can acquire a 
company and improve the cash flows generated by that 
company. However, this does not necessarily have an 
impact on the general risk level of the cash flows generated 
by the company. 
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When performing discounted cash flow analysis, adjust- . . .. ... . . .  
ments tor minority or controlling interest value may be 
more suitably made to the projected cash flows than to 
the discount rate. Adjusting the expected future cash flows 
better measures the potential impact a controlling party 
may have while not overstating or understating the actual 
risk associated with a particular line of business. 

Appraisers need to note the distinction between a publicly 
traded value and a minority interest value. Most public 
companies have no majority or controlling owner. There is 
thus no distinction between owners in this setting. One 
cannot assume that publicly held companies with no con- 
trolling owner hbve the same characteristics as privately 
held companies with both a controlling interest owner and 
a minority interest owner. 

Other Equity Risk Premium Issues 
There are a number of other issues that are commonly 
brought up regarding the equity risk premium that, if cor- 
rect, would reduce its size. These issues include: 

1. Survivorship bias in the measurement of the equity 

2. Utility theory models of estimating the equity 

3. Reconciling the discounted cash flow approach to the 

4. Over-valuation effects of the market 
5. Changes in investor attitudes toward market conditions 
6. Supply side models of estimating the equity 

risk premium 

risk premium I !  

equity risk premium 
. 

risk premium 

In this section, we will examine each of these issues. 

Survivorship 
One common problem in working with financial data is 
properly accounting for survivorship. In working with com- 
pany-specific historical data, it is important for researchers 
to include data from companies that failed as well as com- 
panies that succeeded before drawing conclusions from 
elements of that data. 

The same argument can be made regarding markets as a 
whole. The equity risk premium data outlined in this book 
represent data on the United States stock market. The 
United States has arguably been the most successful stock 

market of the twentieth century. That being the case, might 
equity risk premium statistics based only on U.S. data over- 
state the retorns of equities as a whole because they only 
focus on one successful market? 

In a recent paper, Goetzmann and Jorion study this quh= - 
tion by looking at returns from a number of world equity 
markets Over the past century! The GoetzmannJorion 
paper looks at the survivorship bias from several differ- 
ent perspectives. They conclude that once survivorship is 
taken into consideration the U.S. equity risk premium is 
overstated by approximately 60 basis points.' The non-U.S. 
eq& risk premium w a s  found to contain significantly more 
survivorship bias. 

While the survivorship bias evidence may be compelling 
on a worldwide basis, one can question its relevance to 
a purely US. analysis. If the entity being valued is a U.S. 
company, then the relevant data set should be the perfor- 
mance of equities in the US. market. 

Equity Risk Premium Puzzle 
In 1985, Mehra and Prescott published a paper that 
discussed the wuity risk premium from a utility theory 
perspective. The point that Mehra and Prescott make is 
that under existing kbnomic theory, economists cannot 
justify the magnitude of the equity risk premium. The utility 
theory model employed was incapable of obtaining values 
consistent with those observed in the market. 

This is an interesting point and may be worthy of further 
study, but it does not do anything to prove that the equity 
risk premium is too high. It may, on the other hand. indicate 
that theoretical economic models require further refine- 
ment to adequately explain market behavior. 

Discounted Cash Flow versus Capitel Asset 
Pricing Model 
Two of the most commonly used cost of equity models are 
the discounted cash flow model and the capital assat pric- 
ing model. We should be able t o  reconcile the two models. 
In its basic form, the discounted cash flow model states 
that the expected return on equities is the dividend yield 
plus the expected long-term growth rate. The capital asset 
pricing model states that the expected return on equities is 
the risk-free rate plus the equity risk premium." 

1 
t 

I 
I 
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For the discounted cash flow model we can obtain an esti- 
mate of the long-term growth rate for the entire economy 
by looking at its component parts. Real Gross Domestic 
Product growth has averaged approximately three percent 
over long periods of time. Long-term expected inflation is 
currently in the range of two percent. Combining these two 
numbers produces an expected long-term growth rate of 
about five percent. Dividend yields have been between two 
percent and three percent historkally. The discounted cash 
flow expected equity return is thus between seven percent 
and eight percent using these assumptions. 

' 

If we try to reconcile this expected equity return with that 
found using the cbpital'asset pricing model, we find a s ig  
nificant discrepancy. The yield on government bonds has 
averaged around five percent historically. If the two models 
are to reconcile, the equity risk premium must be in the two 
to three percent range instead of the seven to eight percent 
range we have observed historically. 

It is not easy to explain why these two models are so 
difficult to reconcile. While it is possible to modify the 
assumptions slightly, doing so still does not produce the 
desired results. One explanation might be that one or both 
of the models are too simplistic and therefore lack the abil- 
ity to resolve this inconsistency. 

Market Bubbles 
Another criticism of using the historical equity risk premium 
is that the market is overvalued. This argument is often 
offered after stock prices have seen a sustained increase. 
The logic of the argument is that abnormally high market 
returns drive the historical equity risk premium higher 
while at the same time driving the expected equity risk 
premium lower. As evidence of the market being over- 
valued, one can look at the price/earnings multiple of the 
market. Graph 57 attempts to demonstrate the relation- 
ship between the price/earnings multiple and the subse- 
quent periods equity risk premium. If the above argument 
held, one would expect to find a low equity risk premium 
associated with a high price/earnings multiple from the 
prior period. One would also expect a high equity risk pre- 
mium to be associated with a low price/earnings multiple 
in the prior period. From the graph there does not seem 
to be a clear indication of the market being overvalued 
or undervalued with respect to the next period's realized 
equity risk premium. 

Graph 57: PriceEarnings Multiple WRM Subsequent Year's Realiied 
Equity'Riak Premim 

0 10 20 30 40 50 8) 70 

Data horn 19262012. Source: Hlrlorical prieJearnio&s ratios from 
Standard & Poor's SecLy'p Price MSX k o r d  and CDmpulal databsre 

There are yet other problems with this theory. First, the 
equity risk premium i s  measured over a long historical 
time period. Several years of strong market returns have 
a relatively small impact on the ultimate equity risk pre- 
mium estimate. Second, we are attempting to forecast a 
long-term equity risk premium. Even if the market were 
to underperform over several consecutive time periods, 
this should not have a significant impact on expected 
long-term returns. Finally, one ratio does not necessarily 
tell the whole story. The price/earnings ratio shows the 
current stock price divided by the historical earnings per 
share. Stock prices should, on the other hand, incorporate 
expectations of future earnings growth. A high market 
price/earnings ratio may indicate that investors expect 
significant future earnings growth. 

Change in investor Attitudes 
There is no law that states that investor attitudes must 
remain constant over time. With the advent of 401lk) 
investing and the increase in education of the investing 
public, the market may have changed. In fact, stock returns 
have become less volatile over time. Graph 5-8 demon- 
strates a relative decline in the rolling 60-month standard 
deviation of bdth large and small stocks. (Standard devia- 
tion is a measure of the returns' volatility or risk.) This may 
suggest that we have moved into a new market regime in 
which stocks are less volatile and therefore require a lower 
risk premium than in the past! 

. .  
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There are two arguments against this rationale. First, it 
could easily be argued that we have moved through a 
series of market regimes during the 87-year history of the 
equity risk premium calculation window used in this book. 
Given that markets and investor attitudes have changed 
over time and the equity risk premium has remained rela- 
tively constant, there is no reason to believe that a new 
market regime will have any greater or lesser impact than 
any other time period. 

A second argument relates to the demand for investments. 
If investors are more comfortable with the market and with 
stock investing, they will probably place more money into 
the market. This influx of funds will increase the demand 
for stocks, which will ultimately increase, not decrease, the 
equity risk premium. 
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Supply Model 
Long-term expected equity returns can be forecasted by 
the use of supply side models. The supply of stock market 
returns is generated by the productivity of the corporations 
in the real economy. Investors should not expect a much 
higher or lower return than that produced by the companies 
in the real economy. Thus, over the long run. equity returns 
should be close to the long-run supply estimate. 

Roger G. lbbotson and Peng Chen forecast the equity risk 
premium through a supply side model using historical 
data."' They utilized an earnings model as the basis for 
their supply side estimate; historically, the growth in cor- 
porate earnings has been in line with the growth of overall 
economic productivity. The earnings model breaks his- 
torical returns into four pieces, with only three historically / 
being supplied by companies: inflation, income return, and 
growth in real earnings per share. The growth in the P/E 
ratio, the fourth piece, is a reflection of investors' chang- 
ing prediction of future earnings growth. The past supply 
of corporate growth is forecasted to continue; however, a 1 
change in investors' predictions is not. P/E rose dramati- 

' 

cally from 1980 through 2001 because people believed that 
corporate earnings were going to grow faster in the future. 
This growth of P/E drove a small portion of the rise in equity 
returns over the same period. 

I 

Graph 5-9 illustrates the price-to-earnings ratio calculated 
using one-year and three-year average earnings from 1926 
to 2012. The P/E ratio, using one-year average earnings, 
was 10.22 at the beginning of 1926 and ended the year 
2012 at 16.37411 average increase of 0.51 percent per 
year. The highest P/E was 136.55 recorded in 1932, while 
the lowest was 7.07 recorded in 1948. 

Ibbotsoq Associates revised the calculation of the P/E ratio 
from a one-year to a three-year average earnings for use 
in equity forecasting. This is because reported earnings 
are affected not only by the long-term productivity, but 
also by "one-time" items that do not necessarily have the 
same consistent impact year after year. The three-year 
average is more reflective of the long-term trend than the 
year-by-year numbers. The P/E ratio calculated using the 
three-year average of earnings had an increase of 0.44 
percent per year. 

I 
i 
I 64 Chapter 5 The Equity Risk Prsml.um 
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Graph 5 - 9  Large Company Sracks P/E Ratio 

:I Rased on Earnings Model 

The forward-looking earnings model calculates the long- 
term supply of U S. equity returns to be 9.39 percent. 

- I-year PIE - 3 yearP/E 
Graph 5-10: Historical and Forecast Equity Returns 
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The historical P/E growth factor using three-year earnings 
of 0.44 percent per year is subtracted from the forecast 
because i t  is not believed that PIE will continue to increase 
in the future. The market sews  as the cue. The current P/E 
ratio is the market's best guess for the future of corporate 
earnings and there is no reason to believe, at this time, that 
the market will change its mind. 

Historical Returns Earnings Forecast 

Thus, the supply of equity returns only includes inflation, 
the growth in real earnings per share, and income return: 

SR =[( 1 +CPl)X (1 + g REPS) - l]tlnc + Rinv 

9.39'=[(1+ 2.97%)x(l+ 2.07%) -1]+4.06%+0.21% 

............................................................................................................................ 

, ,  
'dilference due to i&ng 

......................................................................................................................... 

where: 

CPI 
gREPS = the growth in real earning per share; 
Inc = the income return; 
Rinv = the reinvestment return. 

' SR = the supply of :he equity return; 
= Consumer Price Index linflation); 

' ..) 
lnnatim PI G r W h  in Earnings Per Share Q PIE G,Owth Rate El II)COIP~ Return 

Data horn 19262012. Results add up geometrically, ~t aiithrnetically. The darkest 
shade in tha graph represents reinvested ieturns and an inleiaction lacfor between 
the retumcamponenls. 

Graph 5:10 illustrates the decomposition of historical equi- 
ty returns from 1926-2012. It also illustrates the historical 
components that are supplied by companies: inflation, 
income return, and growth in real earnings per share. Once 
again the main difference between the historical and fore- 
cast equity returns is the exclusion of growth i n  P/E ratio in 
the forecasted earnings model. 
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Graph 5-11: Historical and SupplySide Equlty R~sk Premium 

Historical EAP Supply Side /ERP) 

II inflation 0 Real Airk-Free Rete Equity Aisk Premium 

Data fmm 192621112, Results add up geometrically. MI arithmetically. The darkesl 
shsde in lhe graph repesents reinvested raturnr and an interaction factor betwaen 
the return camponents. 

Table 5 - 6  Supply-Side and Historical Equity Aisk Premium Over l ime 

Pericd Ari!hmstic,Ave!ana. ............................... 
Langlh Period Supply Sida Equity Historical Equiw 
(Yrs) Oaks g(P/E] Risk Premium 1%) Risk Pfemium 1%) 
87 1926-2012 0.44' 6.1 1 6.70 
86 1926-2011 6.08 6.62 
85 13262010 0.53 5.97 
84 192&2009 0.94 5.57 
83 19262008 0.79 5.53 6.47 
82 19262007 1.15 5.74 7.06 
81 1926-2006 0.75 6.22 7.13 

6.29 7.08 
6.18 7. 

78 1926-2003 1.03 5.94 7. 
5.65 6.97 ............................................... 77 1926-2002 1.17 ....................................................... 

76 19262001 1 5.71 7.43 
6.06 1.76 

74 19264993 1.52 6.32 8.07 
6.35 7.37 

.................................................................................................................. 

.................................................. 0.344 .................................. 

............................................. ............................................. 

............................................................................................................................... 

.......................................................................................................................... 

...................................................................... .... 
... .......... 
........................................................... 

-~ 

........................................................... 
....................................... 

........................................................................................................................... 
73 1926-1998 1.40 

63 19261388 0.32 6.78 7.21 

The supply-side equity risk premium is calculated to be 4.09 
percent on a geometric basis. 
................................................................................................................................. 

1+9.39% -, 
4.0%' = 

(l+ 2.97%)x( 1 +2.05%] 
'differenceduetomnding 
............................................................................................................................. 

where: 
SERP = the supply-side equity risk premium. 
SR = the supply of the equity return, ' 

CPI = Consumer Price Index (inflation). and, , 

RRf = the real risk-free rate 

Graph 5-17 compares the historical equity risk premium, 
which includes the P/E ratio, to  the supply-side equity risk 
premium calculated from 1926 to 2012 on a geometric 
basis. Contrary to several recent studies on equity risk pre- 
mium that declare the forward-looking equity risk premium 
to be close to zero, or even negative, lbbotson and Chen 
have found the long-term supply of equity risk premium to 
be only slightly lower than the straight historical estimate. 

The supply-side equity risk premium calculated earlier 
is a geometric calculation. An arithmetic calculation, 
as mentioned earlier in the chapter, is most appropri- 
ate when discounting future cash flows. For use as the 
expected equity risk premium in either the CAPM or the 
buildup approach, the arithmetic calculation is the rel- 
evant number. There are several ways to convert the 
geometric average into an arithmetic average. One method 
is to assume the returns are independently lognormally 
distributed over time, where the arithmetic and geomet- 
ric averages roughly follow the following relationship: 
..................................................................................................................... 

................................................................................................................... 

where: 
R, = the arithmetic average; 

R6 = the geometric average; 

u = !he standard deviation of equity returns. 
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As stated in IRS Au'ling 59-60, although valuation is a for- 
ward-looking process, it must be based on facts available 
as of the required date of appraisal. Therefore, lbbotson 
provides data critical to the valuation process as far back 
as 1926, such as the historical equity risk premium and size 
premium presented in Appendix A of this book. Similarly. 
Table 56 presents the supply side equity risk premium, on 
an arithmetic basis, beginning in 1926 and ending in each 
of the last 25 years. 

As mentioned earlier, one of the key findings of the 
lbbotson and Chen study is that P/E increases account 
for only a small portion of the total retum of equity. The 
reason we present suppl$ side equity risk premium going 
back only 25 years is because the P/E ratio rose dramati- 
cally over this time period, which caused the growth rate 
in the P/E ratio calculated from 1926 to be relatively high. 
The subtraction of the P/E growth factor from equity returns 
has been responsible for the downward adjustment in 
the supply side equity risk premium compared to the histori- 
cal estimate. Beyond the last 25 years, the growth factor 
in the P/E ratio has not been dramatic enough to require 
an adjustment. 

This section has briefly reviewed some of the more 
common arguments that seek to reduce the equity risk pre- 
mium. While some of these theories are compelling in an 
academic framework. most do little to prove that the equity 
risk premium is too high. When examining these theories, it 
is important to remember that the equity risk premium data 
outlined in this book (both the historical and supply side 
estimates) are from actual market statistics over a long 
historical time period. I 

Considerations in  Application . 
The supply-side equity risk premium has gained in popu- 
larity since its mainstream publication in 2003, but there 
have been many questions surrounding the model and 
its proper application. Any forward-looking model makes 
assumptions, and the supply model is no different. This 
section will draw from a more-exhaustive article by 
Magdalena Mroczek to help address some of the issues 
that commonly arise." 

The Meaning of "Supply Side" 
Contrary to popular belief, the supply model does not 
refer to the economic supply and demand equilibrium of 
the market. In fact, it is termed the supply-side because it 

only takes into account company-generated, or company- 
supplied, returns. While the words ''supply'' and "demand 
might portray images of economic equilibrium, they are 
really referring to a buildup of total-return components. 

Stability of the Supply Model 
As stated on Page 67, the supply-side equity risk premium 
uses a three-year average of earnings in calculating the 
P/E ratio as opposed to one-year earnings. In order to keep 
the three-year average earnings consistent with the cur- 
rent year's S&P 500 price, the earnings should be anchored 
around the same year as price. The average is composed 
of the prior year (t.,), current year (to), and future year It,,) 
earnings, creating a price to three-year average earnings 
(P/3E) ratio. 

Since both the current- and future-year earnings are esti- 
mates in each initial supply-side calculation, it takes two 
years of publications for the two earnings to actualize (all 
estimates are provided by Standard & Poors). For example, 
when calculating the 2012 supply-side equity risk premium,' 
the earnings for 2012 (t,,) and 2043 (6, I are estimates. The 
2012 supply-side equity risk premium will permanently sta- 
bilize in the 2015 Valuation Yearbook when actual earnings 
will be available for both 2012 and 2013. Therefore, the 
supply-side equity risk premium should change every year 
for two years and remain constant going forward. 

Size Premium and Industry Risk Premium 
The supply-side equity risk premium can be used alongside 
the size premium and industry risk premium calculated 
using the traditional historical equity risk premium as 
an input. 

Some may think that the size premium needs to be 
recalculated as a supply model in order to use it with the 
supply-side equity risk premium. One way to arrive at this 
size premium would be to replace the historical equity risk 
premium with a supply-side equity risk premium when com- 
puting the expected returns for each decile. As explained 
in Chapter 7, size premium is calculated as the difference 
between a decile's actual return and its CAPM expected 
return. If the decile's actual return is measured using total 
returns and the CAPM expected return, as calculated using 
a supply-side equity risk premium, is in terms of supplied 
equity returns, then the resulting size premium would 
overcompensate for this mismatch. These different types 
of returns can cause high and unreasonable size premia. 

67 Morningstar 2M3 Ibbotsone SBBP Valuation Yearbook . 
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One way to overcome the mismatch in return types and 
overstatement of sire premium would be to remove his- 
torical P/E growth from each decile size category before 
computing excess returns based on size. Unfortunately, 
this, too, has its problems. One of the limitations to the 
supply model is that it relies on P/E growth measured Over 
a defined starting and ending point. Subtracting P/E growth 
from each decile would be much more problematic, how- 
ever, since the deciles are a t  their smallest membership 
and thinnest industry composition in 1926, the date when 
the P/E would be initialized. P/E growth simply cannot be 
removed from the individual deciles with the same confi- 
dence than it can from the overall market. 

Computing industry risk premia with a supply-side equity 
risk premium input suffers from the same return mismatch 
issue as the size premium; the full information beta is 
calculated using total returns and the supply-side equity 
risk premium uses companykupplied returns The full 
information beta is a 60-month beta and therefore uses 
too short of a time span to adjust for growth of P/E in the 
returns.'z The supply-side equity risk premium calls for an 
annual P/E growth adjustment that incorporates three-year 
average earnings to normalize volatility, but this would 
not be appropriate to integrate into an industry risk 
premia calculation. 

While it is internally inconsistent to apply a supply-side 
equity risk premium in a buildup model alongside a tra- 
ditional size premium and industry premium, it is still the 
most practical way to apply this forward-looking adjust- 
ment to the cost of equity. The adjustment reflects the 
assumption that the historical P/E growth beginning in the 
1980s was unsustainable and is not expected to repeat. 

Supply-side Relative to Historical Equity Risk Premium 
A common belief in the industry is that the supply-side 
model always creates an equity risk premium lower than 
the historical model, but this is not the case. If investors 
foresee a future decline in earnings, price would drop 
in anticipation with no current change in earnings. The 
P/3E would need to drop below the 1926 P/3E level of 
10.65 in order for the supply-side equity risk premium to 
be greater than the historical model. Looking back at the 
87-year history. we can sea this occurred 16 times. The 
supply-side equity risk premium was consistently greater 
than the historical model between 1977 and 1982.a~ 
well as throughout almost half of the 1940s and 1950s. 7 

In 1949, the difference between the two peaked when 
supply-side equity risk premium was 1.52 percent greater 
than the historical. 

This unsustainable P/E growth. which began in the 198Os, 
is expected to return to historic levels in the future. 
Therefore, the historical and supply-side equity risk premi- 
ums are expected to converge over time. 

Taxes and Equity Risk Premium Calculations 
All of the risk premium statistics included in this publica- 
tion are derived from market returns earned by an investor. 
The i,nvestor receives dividends and realizes price apprecia- 
tion after the corporation has paid its taxes. Therefore, it is 
implicit that the market return data represents returns after 
corporate taxes but before personal taxes. 

When performing a discounted cash flow analysis, both the 
discount rate and the cash flows should be on the same tax 
basis. Most valuation settings rely on after-tax cash flows; 
the use of an after-tax discount rate would thus be appro- 
priate in mst (?xes. However, there are some instances 
(usually because of regulatory or legal statute reasons) in 
which it is necessary to calculate a pre-tax value. In these 
cases, a pre-tax cost of capital or discountrate should be 
employed. There is no eaG way, however, to accurately 
modify the return on a market index to a pre-tax basis. 
This modification would require estimating pre-tax returns 
for all of the publicly traded companies that comprise the 
market benchmark. 

This presents a problem when a pre-tax discounted cash 
flow analysis is required. Although not completely correct, 
the easiest way to convert an after-tax discount rate to a 
pre-tax discount rate is to divide the after-tax rate by (1  
minus th,e tax rate). This adjustment should be made to the 
entire discount rate and not to its component parts (Le., the 
equity risk premium). Take note that this is a "quick and 
dirty" way to approximate pre-tax discount rates. 

The tax rate to use in this "quick and dirty" method pres- 
ents yet another problem. As seen in the discussion of the 
weighted average cost of capital in Chapter 1, companies 
do not always pay the top marginal tax rate. New research 
has shown some progress in quantifying the expected 
future tax rates. See Chapter 1 for more detail. 111 

J 
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m r r a l  Civ Water Commny 
RUCO Vhess  Parcell's CAPM Cost Rats  

Corrected to Reflect a Prospeave Risk-Free Rate Pmspedive Market Equty Risk Premium and 
Prooedv Calculated Histonal Market Eauitv Risk Premium 

Traditional Capital Assel Pricinq Model (1) 

1 2 3 9 

ECAPM 
Results 

I 

Average of 
Traditional 
CAW 8 
ECAPM 
Results 

B 

Market 
Risk-Free Premium 
Rate (2) h a  (3) (4) 

CAPM 
Rales 

ECAPM 
R a t s  

Ruco Witness Parcell's Water 
Utilities 

Amencan States Wter Co 
Arnacan Water Works Co , Inc 
Aqua Amenca. Inc 
Artesian Resources Corp 
California Water SeMce Group 
Connedw! Waler SeMce, Inc 
Middlesex Water Company 
SJW Corporation " .  
York Waln Company 

4.43% 
4.43% 
4.43% 
4.43% 
4.43% 
4.43% 
4.43% 
.4.43% 
4.43% 

0.70 
0.65 
0.60 
0.60 
0.65 
0.75 
0.70 
0.85 
0.70 

7.24% 
7.24% 
7.24% 
7.24% 
7.24% 
7.24% 
7.24% 
7.24% 
7.24% 

9.50% 
9.14% 
8.77% 
8.77% 
9.14% 
9.86% 
9.50% 

10.58% 
9.50% 

Mean 9.4% 

Median 9.50% 

Notes: (1) Derived using the formula shown in note 3 on page 24 of Schedule 11 of this exhibit. 

(2) Derived in note 2 on page 24 ofSchedule 11 of this exhibit. 

(3) From page 23 of Schedule 11 of this exhibit. 

(4) As derived in note 1 on page 24 of Schedule 11 of this exhibit. 

10.04% 
9.50% 
9.50% 
9.50% 

10.31% 
10.04% 
10.86% 
10.04% 

9.77% 

9.98% 

10.04% 

9.77% 
9.32% 
9.14% 
9.14% 
9.46% 

10.09% 
9.77% 

10.72% 
9.77% 

9.70% 

9.77% 
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Chaparral Citv Water ComDany 
RUCO Witness Parcell's CAPM Cost Rates 

Corrected to Reflect a Prospective Risk-Free Rate. Prospective Market Equity Risk Premium and 
ProDerlv Calculated Historical Market Eauitv Risk Premium 

Empirical Capital Asset Pricing Model (1) 

Company 

Risk- Market 
Free Premium CAPM 

Rate (2) Beta (3) (4) Rates 

Ruco Witness Parcell's Water 
Utilities 

American States Water Co. 
American Water Works Co., Inc. 
Aqua America, Inc. 
Artesian Resources Corp. 
California Water Service Group 
Connecticut Water Service, Inc. 
Middlesex Water Company 
SJW Corporation 
York Water Company 

4.43% 
4.43% 
4.43% 
4.43% 
4.43% 
4.43% 
4.43% 
4.43% 
4.43% 

** . -: . . .  

0.70 
0.65 
0.60 
0.60 
0.65 
0.75 
0.70 
0.85 
0.70 

7.24% 
7.24% 
7.24% 
7.24% 
7.24% 
7.24% 
7.24%. . 
7.24% ' 
7.24% 

10.04% 
9.77% 
9.50% 
9.50% 
9.77% 

10.31% 
10.04% 
10.86% 
10.04% 

Mean 9.98% 

Median 10.04% 

(1) Derived using the formula shown in note 4 on page 24 of Schedule 11 of thi 

(2) Derived in note 2 on Page 24 ofschedule 11 of this exhibi 
(3) From page 23 of Schedule 11 of this exhibit. 

(4) As derived in note 1 on page 24 of Schedule 11 of this exhibi 

Notes: exhibit. 
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Market Eauih, Risk Premiums for 1926-2019. 1926-2010. 1926-2011 and 1926-2012 

1926-201 2 
Large Company Stock Total Returns 

Long-Term Government Bonds 
Total Returns 

Income Return 

Market Equity Risk Premium 

1926-201 1 
Large Company Stock Total Returns 

Long-Term Government Bonds 
Total Returns 

Income Return 

Market Equity Risk Premium 

1926-201 0 
Large Company Stock Total Returns 

Long-Term Government Bonds 
Total Returns 

Income Return 

Market Equity Risk Premium 

1926-2009 
Large Company Stock Total Returns 

Long-Term Government Bonds 
Total Returns 

Income Return 

Market Equity Risk Premium 

Geometric Mean 

9.80% 

5.70% 
5.10% 

4.10% 4.70% 

9.90% 

5.50% 
5.10% 

4.40% 

9.80% 

4.80% 

5.40% .. . . 
5.10% 

- .  
4.40% 4.70% 

9.60% 

5.70% 
5.20% 

3.90% 4.40% 

Arithmetic Mean 

11.80% 

6.10% 
5.20% 

5.70% 6.60% - 
11.90% 

5.90% I I .  

5.20% 

6.00% 6.70% 

11.80% 

5.80% 
5.20% 

6.00% 6.60% 

11.70% 

6.10% 

5.60% 6.50% - I 

Source of Information: IbbotsonQ SBBI@ 2010. 201 1. 8 2012 Valuation Yearbooks and 2013 
IbbotsonO SBBIQ Risk Premia Over Time ReDOrt. Morningstar@, Inc., @2010,2011, 2012.8 2013 



Year 

1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1661 
1962 
1963 
1964 
1965 
1956 
1967 
1668 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
I981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
201 1 
2012 

Average 

Market-tO-Bmk Ratios. Eamings I Book Ratios and 
lnflaticn for Standard 8 Poots lnduslrial Index and 

the Standard 8 Pocts 500 Composite hdex - Exhibit PMA-2 
Schedule 10R 

Market- 

Ratio (1) 
t c - ~ k  , 

S8P lndustnal 
Index (3) 
123 
113  
100  
118 
1 27 
1 29 
121  
1 45 
181  
192  
171  
170  
194 
182  
2 01 
1 83 
194 
2 18 
2 21 
2 0 0  
2 05 
2 17 
2 10 
171 
199  
2 16 
196 
1 39 
134 
151 
1 38 
1 25 
1 23 
131  
1 24 
117 
145  
146  
167 
2 02 
2 50 
2 13 
2 5 6  
2 63 
2 77 
3 29 
3 72 
3 73 
4 0 8  
4 79 
588 
7 13 
8 27 
7 51 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

234  - 

SBP 500 
Composite 
Index (3) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

264  
300  
3 53 
4 16 
4 76 
4 51 
3 5 0  
2 93 
2 78 
2 91 
2 78 
2 75 (5) 
277 (5) 
202  (5) 
163  (5 )  
192  (5) 
189  (5) 
1 93 (5) 

2 91 - 

Eamingsl 
BOOk Ratio (2) 

SBP Industna 
Index (3) 

130  % 
17 3 
16 3 
18 3 
14 4 
12 7 
12 7 
13 5 
16 0 
13 7 
12 5 
9 8  

11 2 
10 3 
9 8  

10 9 
11 4 
12 3 
13 2 
13 2 
12 1 
12 8 
12 1 
10 4 
11 2 
12 0 
14 8 
14 8 
12 3 
14 5 
14 8 
15 3 
17 2 
156 
14 9 

. 11 3 
122 
14 6 
12 2 
11 5 
15 7 
19 0 
18 5 
16 3 
10 8 
13 0 
15 7 
23 0 
22 9 
24 8 
24 6 
21 3 
25 2 
23 9 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

149  % - 

S8P 500 
Compowte 
Index (3) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

160 % 
16 8 
16 3 
14 5 
17 1 
16 2 
7 4  
8 3  

14 1 
15 3 
16 4 
17 2 
12 8 
2 7  
9 2  

13 0 
13 4 
12 2 

133  % - 

Inflation (4) 

9.0 % 
2.7 

(1.8) 
5.8 
5.9 
0 9  
0 6  
(0 5) 
0 4  
2 9  
30  
1 8  
1 5  
1 5  
0.7 
1.2 
1.7 
1 2  
1 9  
3 4  
3 0  
4 7  
6 1  
5 5  
3 4  
3 4  
8 8  

12 2 
7 0  
4 8  
8 8  
9 0  

13 3 
12 4 
8 9  
3 9  
3 8  
4 0  
3 8  
1 1  
4 4  
4 4  
4 7  
6 1  
3 1  
2 9  
2 8  
2 7  
2 5  
3 3  
1 7  
1 6  
2 7  
3 4  
1 6  
2 4  
1 9  
3 3  
3 4  
2 5  
4 1  
0 1  
2 7  
1 5  
3 0  
1 7  

3 7  % - 

Earnings I Book Rabo - Net of Inflatm 

4 0  % NA 
14 6 NA 
I 8  1 NA 
12 5 NA 
8 5  NA 

I 1  8 NA 
12 1 NA 
14 0 NA 
15 6 NA 
10 8 NA 
9 5  NA 
8 0  NA 
9 7  NA 
8 8  NA 
9 1  NA 
9 7  NA 
9 7  NA 

11 1 NA 
11 3 NA 
9 8  NA 
9 1  NA 
7 9  NA 
6 0  NA 
4 9  NA 
7 a  NA 
8 8  NA 
5 8  NA 
2 6  NA 
5 3  NA 
9 7  NA 
7 0  NA 
6 3  NA 
3 9  NA 
3 2  NA 
6 0  NA 
7 4  NA 
8 4  NA 

10 8 NA 
8 4  NA 

10 4 NA 
11 3 NA 
14 6 NA 
13 8 NA 
10 2 NA 
7 7  NA 

10 1 NA 
12 9 NA 
20 3 NA 
20 4 135 % 
21 5 13 5 
22.9 
19.7 
22.5 
20.5 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

10.9 m - 

14 8 
12 9 
14 4 
12 8 
5 8  
5 9  

12 2 
12 0 
13 0 
14 7 
8 7  
2 6  
8 5  

11 5 
10 4 
10 5 

109  % - 
Notes (1) Market-Io-Book Raao equals average of the high and low market pnce for the year diwaed by the average book value 

(2) Earnings/Boak equals earnlngs per sham for the year dfwded by the average book value 
(3) On January 2.2001 Standard 8 Pocts reIees8d Global lndusby CIBssifmtm Standard (GICS) pnce Indexer for a11 Standard 8 Pmts  U S indexes As a 

result. all SBP Indexes have been calarlated wth a common base of 100 at a stalt date of December 31 1994 Also, me GlCS lndusbial sector IS not 
mmparabla to the f m e r  S8P tndustnal Index and data for the former S8P Industrlal Index was discontinued 

(4) As measured by the Consumer Pnce Index (CPI) 
(5) Ratios am based upm estimated book values wng the actual average pnce and the eshmeted book value calalated by adclng the annual earnings per 

sham to the average book value per share and then subtracllng the average dividends per share as prowded by Standard 8 P&s Slausbcal Record - 
Current Statistics 

Soum of lnfmatbn Standard 8 Poor6 Seamy P ~ I W  ~ndex Record. 2000 Edition. p 40 
Standard 8 P&s Slabstical Service Current Stabst1cs. March 2013 p 30 
Standard 8 P W s  Compuslal W~cas .  lnc PC Plus Researd, lnslght Dalabase 
lbbotson SBBl 2013 Valuahon YearbOOk 
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Chaparral City Water Company 
Brief Summarv of Common Eauitv Cost Rate 

Principal Methods 

Discounted Cash Flow Model (DCF) (1) 

Risk Premium Model (RPM) (2) 

Capital Asset Pricing Model (CAPM) (3) 

Indicated Common Equity Cost Rate before Adjustment 
for Business Risks 

Credit Risk Adjustment (4) 

Business Risk Adjustment (5) 

Indicated Common Equity Cost Rate - 1 
. .  

.. . 

Recommended Common Equity Cost Rate 

Proxy Group of 
Nine Water 
Companies 

8.24 % 

11.44 

9.77 

9.80 % 

0.32 

0.40 

10.52 % 

10.50 % 

Notes: (1) From page 2 of this schedule. 
(2) From page 13 of this schedule. 
(3) From page 23 of this schedule. 
(4) Credit risk adjustment to reflect the increased credit risk of CCWC's likely bond 

rating relative to the proxy group as detailed in Ms. Ahern's testimony. 
(5) Business risk adjustment to reflect Chaparral City Water Company's greater 

business risk due to its small size relative to the proxy group as detailed in Ms. 
Ahern's testimony. 
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Proxy Group ot Nine Water Companies 

American Slates Waler Co. 
American Water Works Co., Inc. 
Aqua America, IN. 
Artesian Reswrces Cow. 
California Water Service Group 
Connecticut Water Service, Inc. 
Middlesex Waler Company 
SJW Corporation 
York Walei Company 

Avel-age 

Median 

chaparral CIN Walef Company 
lndiwled Common Equity Cos1 Rate Using the Giwauntea Cash Flow Model for 

1 a 9 3 3 B 

Average 
Dividend 
YieM (1) 

2.88 % 
2.67 
2.50 
3.66 
2.93 
2.99 
3.57 
2.58 
2.66 

Va(U8 Lh8 
Pfojeded 
Five Year 
Growth in 
EPS (2) 

6.00 % 
10.00 
6.00 
NA 

6.50 
5.50 
4 .OO 
7.50 
4.00 

Reutera Mean 
consansus 

Projected Five 
Year Growlh 
Rate in EPS 

1.00 % 
9.00 
7.40 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Zack's Five 
Year 

PrO*ed 
Growth 

Rate in EPS 

2.00 % 
7.30 
5.60 
NA 

6.00 
5.00 
NA 
NA 
NA 

Yahoo! 
Fill- 

Fmjected 
Five Year 
G r d  in 

EPS 

1.00 % 
6.05 
5.80 
4.00 
8.00 
5.00 
2.70 

14.00 
4.90 

- -  

Average 
Projected 
Five Year 
G r W  in 
EPS (3) 

2.50 % 
8.59 
6.70 
4.00 
6.17 
5.17 
3.35 

10.75 
4.45 

Indicated 
Adjusted Common 
Dividend Equity Cml 
Yield (4) Rate (5) 

2.92 % 5.42 % 
2.70 11.37 
2.58 9.28 
3.73 7.73 
3.02 9.19 
3.07 8.24 
3.63 6.88 
2.72 13.47 
2 72 7.17 

8.76 % 

6.24 % 

- 
- 

NA= Not Available 
NMF = Not Meaningful Figure 

Nota: 
(1) Indicated dividend at 12/3112013 divided by Me average closlng price of the last Bo trading days ending 

(2) From pages 4 through 12 of this Schedule. 
(3) Average of columns 2 through 5 exduding negative growth rates. 
(4) This reflects a g r d  rille component equal lo one-half the conclusion d growth rate (from cokrmn 6) x column 1 

to reflect the periodic payment of dividends (Gordon MoQel) as opposed to the continuous paymnt. Thus, fa 
American States Waler Co. ,2.66% x (1+( 1/2 x 2.50%) ) = 2.92%. 

12/31/2013 for each company. 

(5) Column 6 + column 7. 

Source of Information: Value Line Investment Survey 
w . r e u t 6 r s . m  Downbadad on 01/02/2014 

w.yahw.com Oawnbaded on 01/02/2014 
wuvwzacks.com DOwnloaded On 01/02/2014 

http://w.yahw.com
http://wuvwzacks.com


Line No. 

Chaparral City Water ComDany 
Example of the Inadequacy of 

DCF Return Rate Related to Book Value 
When Market Value Exceeds Book Value 
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Based on the Proxy Group of Nine Water 
Companies 

(I) 
Market Value 

(2) 
Book Value 

1. Per Share $ 27.530 (1) $ 13.574 (2) 

2. DCF Cost Rate (3) 8.76% 8.76% 

3. Return in Dollars $ 2.412 $ 1.189 

4. Dividends $ 0.831 (4) $ 0.831 (4) 

5. Growth in Dollars $ 1.581 $ 0.358 

6. Return on Market Value (5) 8.76% 4.32% 

5.74% .: 7. Rate of Growth on Market Value (6) 1.30% 

Notes: (1) Average market price of Ms. Ahern's proxy group of water companies as 
shown in column 4 on page 26 of this Schedule. 

(2) Average book value of Ms. Ahern's proxy group of water companies as shown 
in column 2 on page 26 of this Schedule. 

(3) From page I of this Schedule. 
(4) Dividends per share based upon a 3.02% adjusted dividend yield. $0.831 = 

$27.530 3.02%. 
(5) Line 3 / market value per share (line 1 column (a)). 
(6) Line 6 - average dividend yield from page 2 of this Schedule. 
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CAPITAL SlRUCTURE as of6/30/lJ 
Total hbtf335.8 mil. Dw in 6 Y n  $10.6 rmN. 
LT Dibt $332.4 mill. LT I n m r t  18.0 mill. 
(LT interesl eamed: 5 21: total ihkresl 
awerage: 4%) (42% d Cap'l) 
Leaus, Uncapitalized: Amual m t d s  $3.0 mill. 
Pension Arra(rl2n2 5107.6 mil 

Pid SWk None. 
Common Slack 38,688,604 Is. 
as of 6/6/13 (Rellrcts 2-for-1 stwh d i t  mid 

OMig. $163.2 mill. 

W 3 . J  
MARKET CAP: $1.0 billion (Mid Cap) 
CURRENT POSITION 2011 2012 0130113 

1.3 23.5 8 5  Cash Asseis 
Other 164.3 160.5 1728 
Current~sseti 1656 7iXti 7 4 7 7  

BMUt 

.. 
Acdr~ayable 379 406 i52 
Debt Ow 3 3 3  3 4  o m  662 498  438 
Current~iab - 1044 
Fix-Chg Cov. 401% 442% 450% 
ANNUALRATES Past Pa81 EaI'd'10212 
dchnpr(prrh) 10YS. 6YS. b'lC1.l 
Revenues 5.5% 7.5% 2.0% 
"Cash Flow" 6.5% 9.0% 6.0% 
Earnings 8.5% 11.5% 6.0% 
Dividends 3.0% 4.5% 9.0% 
BookVakre 5.0% 5.5% 2.0% 

BUSINESS: Amerien Slates Water Co. operates as a holding ers in mS tity of S i  Bear Lake and h areas of San Bem8rdhn 
Company. ThrcuQh ib pri- subsidiary, Golden %e Water Counly. sold ulaparrat City Water d MOM (Snl). Has 728 em 
Company. it wppses water 10 m e  lhm 250,MK) customers in 75 p w s .  Mlieen 8 d~ectws orm 2.W d common stock (4112 
m n i l k s  in 10 amtier. Servicn areas indude liw prealer Proxy). Chairman: wyd Ros. President 6 CEO: ROOMI J. 
metropolitan areas 01 Los A n F k s  and Orangs Counties. The ccfn. Sprawls. Inc: CA Addr. E30 East Foolhil Boulevad. Sa Dimas, 
pany also pmvides e1em.c ulih'ly seMees lo nearly 23250 cusMm cA 91773 let 808394-36130. tnlernet w aswater.m. 

Nonutilit opera t ions  are a key  com- ness, American States earnings might ex- 
ponent o rAmer ican  States Water. Last erience greater swings than in the past. 
year. its nonre ulated subsidia Amer- Leanwhile. core regulated o erations 
ican States Utifities Services (ATUS), ac- are doing fine. Due mostly Tg a recent 
counted for $0.39 a share, or 28% of the rate increase granted to Golden State 
corn an 's share net. This percentage was Water (the main water utility). earnings 
ea& txe hi hest among the eight water growth should be somewhere in the 5%-7% 
utilities that % h e  Line follows. range. Indeed, 
Es t imat ing  future profits f rom these We're raising our earnings projections 
businesses will be more  dimcult in again. For the second straight quarter, 
the years ahead. The core of the ASUS American States share net exceeded ex- 
profits has come from operating and pectations in the June period. As a result, 
maintaining water services at eight US. we are nudging the company's earnings- 
military bases. Some analysts on Wall per-share estimates higher by $0.05 in 
Street believe that 2012 wasgerhaps the 2013, and $0.10 in 2014. respectively. 
peak earnings year for AS  S. but we Please note that all f 3  urns on the page 
think that these proJectlons are conserva- have 6een changed to r e & ?  the rwo-for-one 
tive. True. the company3 backlog of new stock splrt paid on September 3rd.) 
proJects isn't large. However, with a sub- American States' shares offer sli htly 
stantial number of military facilities yet to better-than-average potential fang- 
be privatized, we believe that ASUS good t e r m  returns for a wa te r  utility. The 
reputation with the Department of De- current yield is typical for the industry, 
fense will greatly he1 it win a fair share but dividend growth prospects are higher 
of future contracts. {hus. we think earn- than the group norm. Moreover, the com- 
ings of between $0.40 a share and $0.50 a pany is the third-largest water utility we 
share from this seynent are attainable to follow, and is the only one that rates an A 
the 2016-2018 pu 1 Since winning con- Financial Strength Rating. 
tracts is less predictable than its core busi- James A. Flood October IS, 201 I 



Exhibit PMA-2 
Schedule I 1  R 

Page 5 of 24 

_ _ _ _ . . . . . .  _. 
:APITAL STRUCTURE as ot 6130113 
btll Debt $5761 .O mil. DIN in 6 Y n  51034.0 md. 
3 (kbt $5180.7 mil. 
101d inwe4 coverage: 4.4~) (53% of Cap'l) 

~ W B ,  Uncapitabd: Amual renlals $28.1 ml.  
'ension I\ruQ 51157.7 mil 

LT inbmst S301.0 mil. 

Obllg. $1621.2 mill 
Pfd Dlv'd S.7 mill 'fd Stock $17 6 mill. 

:ommon Stock 177.980.133 shs. 
IS OlYtllJ 

LPRKET CAF? $7.1 billion (Large Cap) 
:WWEHTPOSlTlON 2011 2MZ Wfl3 

2013 I 25 25 2 8  I 

.. _. .. WF NMF 3.1% 1.8% 2.8% 3.5% 4.6% 4.5% 4.9% ReblmdtoComEq 4.5% 

BUSINESS Amawn Water Works Cwnpany. Inc. is W large9 aaaumim lar 22.2% of revenues. Has mugMy 7.W employees. 
inved-uwned walef and wnskwalef ulilily In Ihe US., providing kpmialion rate. 2.6% in '12. W R a k .  In&, m s  10.3% Of Ihe 
services Io ow 14 minion people in over 30 stales and Canada. IYs mmmon slock wlslandq. MI. I dw. w less than 1% (Y13 
nonrspdated business assids miciQ&ties and dlilary bases Proxy). President 8 CEO; Jeky SNtfba. Chairman; GeCiQe Mack- 
with !he tnairdenance and upkeep 89 well. Regubled operalions emie. Address. 1025 Laurel Oak Road, VoameeS, W 08043. T e b  
made up 89.1% of 2012 revewes. NW ~mey ir ils bwest market phone: 856-w82m. lhtamet: wm.anwater.com. 

American Water Works continues to American Water's construction budg- 
do a good job of sta ing on the right et should be Large but manageable. 
side of re ulators. '&he company must Capital expenditures will probably be close 
coatend witf 30 different state regulatory to $ 1  billion a year over the next 3- to 5- 
commissions in order to recoup the large year period, due to the need to upgrade 
sums that it is investing in its individual and repair the company's aging infrastruc- 
water systems located throughout the ture. Internally generated funds will prob- 
country. The utilityk basic formula for ably cover only about 75% of the outlays 
success in dealing with re ulators has over this time frame. As a result, Amer- 
been to keep costs low. This k a t  has been ican Water will most likely have to issue 
achieved by improving operating margins more debt to make up the difference. 
and continually reducing expense ratios, a American Water's earnings and divi- 
trend we expect to continue. Indeed. effec- dend growth prospects are good. The 
tive cost containment makes it much more combination of emcient operations. in- 
difficult for state commissions to deny organic growth, and greater contributions 
much needed rate increases. from nonutiiity businesses should enable 
Expansion via acquisitions will annual earnings and dividend increases in 
remain a key element to American the 7% to 10% range (versus about 5% for 
Water's long-term growth. The compa- the industry) for the foreseeable future. 
ny should continue to scoop up some of the Long-term. income-oriented investors 
small water utilities that cash-strapped mi ht like these shares. The yield on 
municipalities are willing to sell. Sixteen A&s stock is close to the indusw norm, 
purchases were made last year and 10 yet Its dividend growth prospects are well 
have alread been completed so far in above-average. So, even though the stock 
2013. It is lmerican Water's expertise in is currently not timely, it still holds more 
integrating these new entities into its ex- appeal than most water utilities to the 
isting operations and reducing overhead pull to 2016-2018. 

October 18. 2013 that is behind its leaner cost structure. James A. Flood 
le* eamings may not sum due to murid- 2012: $1207 tiltion, S6.82khare (E) Pro 
I] Diwderds pad in MardI, June. Seplern iwma Mmben fw 'C6 (L '07. 
3 r d  December. Div. reinmslment avail. 
IC) In mJ#ons.(V) k?dudea KnangiMes. In 
nmmid D muwlmm sum M to ba l&bk aw s povad w m a  rsrnher d a y  w. 

R ~ ~ T I E ~ ; N ~ ; F  is miaq for W-3 011). noncavnadai irernsl W. m pa 
b p a a n h g U ~ a ) ' p k e d U ~ m K ~ ~ U p a M  

_ _  .- _. e -  _ _  M% 65% 56% 52% 15% 48% Smc AllDi'dStoNblProl 5% 

Price Growlh PmirWnor 

http://wm.anwater.com
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Cab 

2010 
2011 
2012 
2013 
2014 
-I- 

ndar 
2010 
2M1 
M I 2  
2M3 
2014 
RI- 

2W9 
2MO 
2011 
2MZ 
2M3 

mdar 

1.45 46 51 57 55 57 59 62 72 83 81 1.15 135 Earningcpersh 
28 29 32 35 38 41 U 41 50 $( 511 .bl Div'dkl'dpwsh B. .Bs 

1061 1231 1471 1 6 4 1  1431 1581 1661 1 8 9 1  1901 1981 2. lSI  1.15IClplSpndhgpersh 1 215 

(XIbRTERLY REVENUES ($ mil.) 

1N.5 1785 207.8 179.3 
163.6 178.3 197.3 172.7 
164.0 191.7 214.6 187.5 
180.0 195.7 219.3 195 
190 215 225 200 

WUINGSPERSHUIEA 
Msr.31 Jun.30 Sep.30 DCc.31 

.13 . I8  26 .15 
. l8  .?Z .24 .19 
.15 .24 2 9  .19 
.26 .30 .34 .25 
.25 .32 .40 .28 

PUARTERLY DMOENDS P A 0  8. 

Ml1.31 Jun.30 Sep.30 Dec.31 
,108 1oB ,108 ,116 
. l l 6  ,118 ,116 ,124 
,124 ,124 ,124 132 
,132 ,132 ,132 . I4  
.14 .14 ,152 

Msr.31 Jun.30 Sep.30 Dec.31 

:APITAL STRUCTURE as of6f30113 
lob1 hbl11648 4 mil. D w  in 6 Y n  UBB 3 mil 
.l Debt $1464 8 ml 
LT meres1 eamed 5 . 0 ~ .  tolal mteresl merage 

Jenrion Assals-lUlZ $190 1 mal 

Yd Stock None 
:ommon Stoch 176,463,469 
IS of 7RU13 (Rstrsclr 51or-I stock spliipald 
inn3 I 

LT Internst tso 0 mill 

I Ix) (51% Of cdpr) 

ObUp. 1303 1 moll 

HARiGi CAP U.Z billion tiid 
:URRENT POSINON 2011 

8.2 Cash Assets 
Receivables 81.1 
inventory ( A M s t )  11.2 
Other 
CUmcllAsSelS 

ismu 

AcflsPayabts M1.3 
Debl Due 80.4 
Other 277.0 
Cwrent~iab. XE7 

367% 398% 
Past Part Esr 

~ O Y R  6Ym. m 
8.0% 7.5% 
8.5% 8.0% 
6.5% 4.5% 
7.5% 8.0% 
9.0% 70% 

WP) 
2012 6i3W13 

5.5 4.3 
92.9 98.3 
11.8 12.5 

150.7 106.5 m m  
55.5 47.0 

125.4 158.6 
93.3 101.1 

179215667 
198% 
10.72 
L'l, 
5% 
5% 
Mi 
0% 
5% - 

Full 
Year 

726.1 
712.0 
757.8 
790 
830 
Fun 
Year 

.72 

.83 

.87 
1.15 
1.25 
Full 
Year 
,44 
41 .so 
.54 

- 

- 
- 

- 
- 

Aqua America's main  long-term stra- 
tegy is to row through acquisitions. 
The United gtates is filled with thousands 
of small water utilities that are run by lo- 
cal municipalities. Due to the lack of 
proper maintenance, many of the facilities 
are in terrible shape. Since a large number 
of local governments are financially 
strapped, they find it more advantageous 
to sell their water systems to entities that  
have both greater managerial experience 
and the financial wherewithal to invest 
the funds required for the systems to oper- 
ate properly. Aqua America bought 18 new 
companies last year and should add a 
similar number of new utilities in 2013. 
Aqua America has been successful 
driving syner ies throu h acquisi- 
tions. Hlstoricaty, many OF the opera- 
tional benefits promised to shareholders of 
companies involved in acquisitions never 
take place. However, Aqua America has 
proven that it can purchase other water 
utilities and slash redundant overhead 
costs to improve operating margins. 
Dividend growth prospects are excel- 
lent. Last quarter's 9% hike in the 
quarterly Dayout (all of our numbers have 

and wdolewdter uliliies thal serve appmximaIehl lhree million re$ stodr; BWmck. In2 6.3%; Sate SIreet Caps1 COT., 5.7%; 
dents in Pennsyivania, Ohio. Nollh CaOTna, l l l i i s ,  Texas, New Vanguard Gmup 5.8% (4/13 Proxy). Chairman 6 Chief hecunve 
Jersey, Fkrida, Indiana, and hve other slales. Acquired Oliirx Nicholas DeBenedctis. Incorporaled: Pennsylvania. A& 
AquaSource. 7103; Consumrs Water, Ug3; md others. WaW sup dresr: 762 Wesl Lancastet Avenua, m n  Mam, P e n m y l v d  
dv r e m s  '12: residenilat. 60.5%: commerdal. 16.1%: M~shial 19010. Telephone: 6105251400. inletnet: mrw.aqwmrica.aun. 

been adjusted for the recent five-for-four 
stock split) was much higher than that of 
a typical utility. Thanks in part to the 
company's low payout ratio, we estimate 
that the annual dividend hike will average 
about 10% for the foreseeable future. 
Nonutility operations will play a 
la rger  role in  the company's future.  
Aqua America recently completed another 
extension of its water pipeline in Pennsyl- 
vania. The pipeline is used to supply water 
to natural gas producers drilling in the 
Marcellus Shale. We expect the company 
to become much more involved in con- 
structing pipelines because this is a more 
efficient way of providing the water 
needed for drilling than by usin trucks. 
Investors have  to pay a sligst premi- 
um fo r  these shares. The avera e ield 
for a water utility is close to 32 x u , ,  
W T R s  payout is about 40 basis points 
lower than the industry norm. We believe 
that this is a very reasonable price to pay 
for the company's robust dividend growth 
prospects, which should rovide better- 
than-average total returns &r a water util- 
i jy over the pull to 2016-2018. 

October 18, 2013 ames A. Flood 
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PERFORMANCE 2 %&e 

Technil  2 %  
SAFETY 3 A v s r r  

BETA .BO (1.W = Manel) 

I I I I I I I 

Financial Strength B 

Price Stability 95 

Price Growth Pwsirtsnco Bo 

Earnings Predictability 85 

ASSETS ($mill.) 2011 2012 U M 3  
Ol cham (Per Sham) 5 YR. 1 Yr. Cash A m  .3 .6 .5 
Sales 1% 7.m Receivables 8.6 8.7 9.1 
"Cash FW 3.0% 24.0% 1nvm1ory 1.5 1.4 1.5 

2.9 2 8  1.2 Earnings o t te r  
2 . l ~  1:; 13.3 13.5 12.3 OvidendS 4.5% 

Bock Value 4.5% 3.5% 

F i s a l  QUARTERLY SALES ($mill.) full P W W  Plant 
'Oar 8 Equip, at cos1 435.0 454.4 . ~ 

~ m D a p r ~ a ~ ~  n.4 83.8 _ _  
12/31/11 14.8 16.5 177 16.1 65 1 Net Pmperly 357.6 370.6 374.8 
12131112 16.7 17.9 19.0 17.0 70.6 Mher - 7.8 7.8 7.6 
12/31/13 16.3 17.8 Tolal A w l s  378.7 391.7 394.7 
12/31/14 

ANNUAL RATES 

- - -  

' Q  2~ ' 0  '9 

LIABILITIES ($mill.) 

Year I O  H) JQ 4Q Year hblb 
Fbsal EARNINGS PER SHARE Full ~d~ payable 2.8 3.5 1.9 

13.8 12.6 107 
8.1 8.8 9.2 

l2/31/11 14 .23 26 .20 .a Liab 24.7 24.9 21.8 
12/31/12 28 .32 .33 20 1.13 
12131113 .19 28 3 4  .25 
12/31/14 20 LONG-TERM DEBT AND EQUIP/ 

I2/31/10 .22 .24 38 .16 1.00 Otter - - _ .  

CaI- QUARTERLY DIVIDENDS PAID Full 
of 6"011J 

Due in 5 Y n .  NA 

Pension Liability $4 nM. in '12 vs. f.5 mil. in 11 
INSTITUTIONAL DECISIONS 

Pid Div'd Paid None 

Cannon Stock 8,781,642 shares 
(53% of cap'l) 

IO B y  28 32 
lo sell 32 28 
HWs(000) 3052 M38 3M9 

BUSINESS: Artesian Resources Corporation, through its 
subsidiaries, provides water, wastewater, and other services 
on the Delmarva Peninsula. It distributes and sells water to 
residential, commercial, industrial, municipal, and utility 
customers in Delaware, Maryland, and Pennsylvania. The 
company also offers water for public and private fue 
protection to customers in its service territories. In addition, 
it provides contract water and wastewater services, water 
and sewer service line protection plans, and wastewater 
management services, as well as design, construction, and 
engineering services. As of December 31, 2012, the com- 
pany served approximately 79,000 metered water customers 
through 1,162 miles of transmission and distribution mains. 
Has 229 employees. Chairman, C.E.O. & President: Dim C. 
Taylor. Address: 664 Churchmans Rd., Newark, DE 19702. 
Tel.: (302) 453-6900. Internet: 
http://www.artesianwater.com. 

J. I! 
October 18. 2013 

TOTAL SHAREHOLDER RETURN 

3 Mos. 6 Mas. 1 Yr. 3 Yn. 5 Y n .  

DvEmds mr a#W, 08 d SRDRo13 

0.79% 084% 0.68% 31.05% 63.01% 

- & w S W b U p k K l  

http://www.artesianwater.com
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LT Deb1 $430.7 mill. 
(Ll interest earned: 6 . h ;  lolal inl. mv.: 6.h) 

LT Inlmrt 129.5 mill. 

Oblig. 5402.9 mal. 
Pfd Stock None 

Common Stock 47,734.035 shs 
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Pfd SmCk $0 8 mll Pfd Dhrd NMF 

tvable 149 115  121  
3 0  117 135 

763 364  7337 

418% 455% w9( 

Earnings 1 5 %  6 5 %  
Dividends 15% 20% 
BookValue 5 5 %  65% 

CaI- WARTERM REVENUES I$ nrll.) 
rndrr Mar 31 Jun 30 Sep. 30 Dec. 31 
2010 138 159 210 157 
2M1 160 174 206 154 
2M2 185 213 245 195 
2013 21 5 225 27.0 24.0 
2M4 220 24.0 30.0 14.0 
c& WO(lNGSPERYUREA 

endar Mar 31 Jun. SO Sep. 30 Dec. 31 
2010 12 27 54 M 
2011 26 31 39 11 
2012 22 47 67 16 
2013 24 39 66 .29 
2M4 .M .47 66 2 5  
GI. aUARTEKYCNIDENDSPAIDB 

mdar Lf .31 Jun30 SCpM Dec.31 
2009 222 222 220 220 
2010 228 228 233 233 
2011 233 233 238 238 
2012 238 238 2425 2425 
2013 2425 2425 2475 I - 

(A) aluied e m n p  Next eam1n.p mpMt ( June. Seplamber. ard December Dv d win- llOIVlf2 88 a share Compan 's Financial Stnngth 81 
nu&Nwember Quartedy earmngr do M i w s t M  plan avallsble StOCk'S 8bMily Bo 
~1'12 due lo rarndng (C) In mIIm. adjusled for sPM. Price G r d h  Persistence 50 
(E) Ddends hlSlMC3llY Pld in ddhkarch. (D) indudes mgbleo In '12 531 7 nrC Earnings PNdkbbiUly 80 
Q 2013 I L l c  Lry) ~ L L C  ~l "p" m ~ d  Famd ma~enal  ranw wed lian wwesbdeved m bc ic+aue aM IS w w h o l l  wairamsd 

d l  my bsnpmkcat rex#. med atrawaedn my pm6d etamix a&lmh a d b r  gene- a nateag my mat a ekcbm paran sance apoan 
THE PUBLISHER IS No1 RE WNWLE OR ANY ERRORS MI mSSlCWS HERElK T l n  uWMOn 6 V w l a r  Wknbe( S m ,  nOnCCmnWCM inlenul Y*%$ 

that Connecti&t Water's bottom line will 
increase close to 5%. both this year and 
next. Moreover, the company will earn 
close to its allowed return on equity. 
The recent dividend hike was some- 
what disappointing. Over the past five- 
and IO-year periods, Connecticut Water's 
dividend growth rate averaged only 2.0%. 
and 1.5%, respectively. Both percentages 
were amon the lowest in the water utilit 
industry. following the company's s o d  
profits in 2012. along with its improved 
earning prospects, we had hoped that the 
most recent quarterly payout to sharehold- 
ers would have been more enerous than 
the 2% increase declared in btugust. 
We can't find too many reasons to 
recommend these shares at this junc- 
ture. While the stocks yield is slightly 
higher than the average of its peen. its 
dividend growth prospects to 2016-2018 
are subpar for the grou Furthermore. 
this equity carries a 4 below Average) 
rank for Timeliness. 
James A. Flood October 18, 2013 
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.79 1.m 1.87 1.26 1.28 
5.4% 4.4% 4.291 3.8% 3.7% 

1.71 
3.5% 
64.1 

328% 
6.6 

1.39 1.46 1.23 1.15 1.19 1.40 1.13 1.36 133 nk;.u~ ReiUvrPEIfalb 1.3 

71.0 74.6 81.1 861 91.0 912 lU27 1021 110.4 120 125 Revenues($mill) 155 
8.4 8.5 10.0 11.8 11.2 10.0 14.3 134 14.4 15.5 17.0 NaPml6($ini~ 2aa 

31.1% 27.6% 33.4% 32.6% 33.2% 34.1% 32.1% 32.7% 3?.9% 34.0% 340% InwneTaaRata 34.0% 

3.4% 3.5% 3.7% 3.7% 4.0% 4.7% 4% 4.0% 4.0% -* AvgAm'iDiv'dYdd 3.6% 

.- 
53.8% 
44.0% 

230.9 
181 1 

7601 I 1290 
1048) 11561 1158) 1 3 1 7 )  13%) 13401 13521 15571 15701 15821 fL00) 1 6 . 2 5 I C a n m ~ 1 S h r O ~ g ~ I  17.W 
3001 2641 2 7 4 1  2 2 7 1  2 1 6 1  1981 2 1 0 1  1 7 8 1  2171 ~ O ~ I B O M L ~ M  IA~~ValP/€ i?ab I 20 .O 

802 I 8 1  I 952 I 1005 I 1003 1 1033 1 1113 1 1127 1 1148I  f1.75 I 1 2 . l O l e o b k 6 l u & ~ D  

- -  .. -*., - -  .- - -  6.8% 6.1% 3.4% 4.5% 4.5!4ANDCXlOHatRdit 5.0% 
53.8% 55.3% 49.5% 49.0% 46% 46.6% 43.1% 42.3% 415% 40% 40!4 Larg-TamaatRab U.4x 
42.5% 41.3% 47.5% 49.6% 51.8% 52.1% 55.8% 56.6% 57.4% 57.0% 57.O%CanmonEquilyRltio 57.0% 

2629 m.0 317.1 " 333.9 366.3 376.5 405.9 U222 435.2 440 450 Hat P h i l  [$mill) 
214s a i . 7  m.0 268.8 259.4 267.9 310.5 w . 5  316.5 m w TO~IWY(WIII 100 

5.0% 
1.- 
80% 
NMF 

106% 

5.1% 5.0% 5.1% 5.6% 5.8% 5.0% 5.7% 52% 5.4% 43% bQXRetumonTWClp'l  5.5% 
8.5% 8% 7.5% 8.6% 7m 8.1% 7.5% 7 . m  cmc ASK ~ehwnonsht~w 9.0% 
9 . W  8.6% 7.8% 8.7% 8 . S  7.0% 8.2% 7.5% 7.8% 8.0% 8,SXRehrmonCumEquily 9 f i  
.% .6% 1.3% 1.8% 2.m .l% 2.1% 1.0% 1.4% 2.0% 2.5%RebinedbCanEq 3m( 
90% 94% 84% 79K 78% 90% 75% 87% 83% Bm( 73% AIIDii'LtoNetPml 70% 

I& 

2MO 
2M1 
2012 
2013 

and operalion of regulated 

Lr.31 Jun.30 Sep.30 Dec.31 ULr 
.A1 .31 31 .17 86 
.17 .23 .32 .12 84 
.ll .23 .38 .17 . X I  
.20 .a .I .i7 i m  

water utili systems in New Jwaev. Del- At 12i31112. the m m n v  had 279 emobvees. Inmmorslad: KI. 

2014 
Cab 
indrr 
ZOOS 
2010 
2011 
2012 
2013 

~~ ~. ... 
. i7 .a .M .20 1.05 

~ ~ ~ Y # M W I ~ P ~ ' ~  Full 
Mar31 JunJO Sep.30 Dec.31 Year 

,178 ,178 ,178 ,180 .71 
,180 ,180 ,180 ,183 .72 
,183 ,183 183 .185 .73 
,185 ,185 .185 ,1875 74 
,1875 ,1875 ,1875 

L) Cibted earnings. May not sum due M 
iwrdinp. ~ e x t  eamirgs rep011 d w  eariy t b  
m h r .  
I) Dividends historicaky paid in miCFeb, 

Ma 
plm 
IC) 
(0) 

4 q . .  and November.- W d  reinvestment 
IMllaMW. 
m i l i s ,  adwled tw splits. 
ilangible assets in 2012: $9.2 million. 

50.58 a share. Company's Firunclal Stnnglh 8++ 
Stock'$ Plica ShbiMy 95 
Prior Growth Parsisloner 40 
Earnings Pndclabilily 80 
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(TOM inleresl coverage: 4.6~) 

LIIHI, Uneapbliird: Annual rentals U.7 miH. 

(52% of Cap'l) 

Pfd Stock None. 
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Pension Asseeb 1U11522 7 ml 

Pfd Slock None 

Common S(0Ck 12.812243 shs 
as of 66/13 

Oblig $34 7 nun 
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ChaDarral Citv Water Company 
Summary of Risk Premium Models for the 

Proxv Group of Nine Water ComDanies 

Proxy Group of 
Nine Water 
Companies 

Predictive Risk 
Premium Model 
(PRPMTM) (1) 

Risk Premium Using 
an Adjusted Market 
Approach (2) 

11.96 % 

Average 11.44 % 

Notes: 
(1) From page 14 of this Schedule. 
(2) From page 15 of this Schedule. 
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Line No. 

1. 

2. 

ChaDarral Citv Water ComDanv 
Indicated Common Equity Cost Rate 

Through Use of a Risk Premium Model 
Usina an Adiusted Total Market ADDroach 

Proxy Group of 
Nine Water 
Companies 

Prospective Yield on Aaa Rated 
Corporate Bonds (1) 5.20 % 

Adjustment to Reflect Yield Spread 
Between Aaa Rated Corporate 
Bonds and A Rated Public 
Utility Bonds 0.16 (2) 

3. Adjusted Prospective Yield on A Rated 
Public Utility Bonds 5.36 % 

4. Adjustment to Reflect Bond .. ' 
Rating Difference of Proxy Group r . (6.62) (3) 

5. Adjusted Prospective Bond Yield 5.32 % 

6. Equity Risk Premium (4) 4.56 

Exhibit PMA-2 
Scheduk? 1 1 R 
Page 15 of 24 

.. 

7. Risk Premium Derived Common 
Equity Cost Rate 9.88 % 

Notes: (1) From note 3 on page 19 of this Schedule. 
(2) The average yield spread of A rated public utility bonds over Aaa 

rated corporate bonds of 0.16% from page 17 of this Schedule. 
(3) Adjustment to reflect the A1/A2 Moody's bond rating of the proxy 

group of nine water companies as shown on page 17 of this 
Schedule. The 4 basis point adjustment is derived by taking 1/6 of 
the spread between Aa2 and A2 Public Utility Bonds of 0.22% as 
shown on page 17 of this Schedule. (1/6 * 0.22% = 0.04%). 

(4) From page 18 of this Schedule. 
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ChaDarral Citv Water ComDany 
Comparison of Bond Ratings, Business Risk and Financial Risk Profiles for the 

Proxv Grow of Nine Water Companies 

Moody's Standard & Poor's 
Bond Rating Bond Rating 
January 2014 January 2014 

Numerical Numerical 
Proxy Group of Nine Water Bond Weighting Bond Weighting 
Companies Rating (1) Rating (1) 

American States Water Co. (2) 
American Water Works Co., Inc. (3) 
Aqua America, Inc. (4) 
Artesian Resources Corp. 
California Water Service Group (5) 
Connecticut Water Service, Inc. (6) 
Middlesex Water Company 
SJW Corporation (7) 
York Water Company 

Average 

A2 
A1 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AlIA2 - 

6.0 
5.0 

5.5 

A+ 
A+ 
AA- 
NR 
AA- 
AIA- 
A 
A 
A- .. 
A+ - 

5.0 
5.0 
4.0 

4.0 
6.5 
6.0 
6.0 
7.0 
5.4 

- -  

Notes: 
(1) From Schedule 8, page 5 of Exhibit PMA-1. 
(2) .Ratings are those of Golden State Water Company. 
(3)'katings are those of Pennsylvania and New Jersey American Water. 
(4) Ratings are those of Aqua Pennsylvania, Inc. 
(5) Ratings are those of California Water Service Co. 
(6) Ratings are those of Connecticut Water Company. 
(7) Ratings are those of San Jose Water Co. 

Source Information: 
Moody's Investors Service 
Standard & Poor's Global Utilities Rating Service 



Exhibit PMA-2 
Schedule 11R 
Page 17 of 24 



Chaparral Citv Water Company 
Judgment of Equity Risk Premium for 

the Proxv Group of Nine Water ComDanies 
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Line 
No. 

1. Calculated equity risk 
premium based on the 
total market using 
the beta approach (1) 

2. Mean equity risk premium 
based on a study 
using the holding period 
returns of public utilities 
with A rated bonds (2) 

Proxy Group of Nine 
Water Companies 

4.41 % 

4.70 

3. Average equity risk premium 4.56 Yo 
.'* . .  .. 

Notes: (1) From page 19 of this Schedule. . 
(2) From page 22 of this Schedule. 
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Line No. 

1 .  

2. 

3. 

4. 

5. 

6 

Notes: 

Charxrral Cttv Water ComDany 
Derivation of Equity Risk Premium Based on the Total Market Approach 

Using the Beta for 
the Proxv Grow of Nine Water Comoanies 

Based on SBBl Valuation Yearbook Data: 

lbbotson Equity Risk Premium (1) 

lbbotson Equity Risk Premium based on PRPM" (2) 

Based on Value Line Summatv and Index: 

Equity Risk Premium Based on Value Line 
Summary and Index (3) 

Proxy Grwp of 
Nine Water 
Companies 

5.60 % 

9.30 

4.01 

Conclusion of Equity Risk Premium (4) 

Adjusted Value Line Beta (5) 

6.30 % 

0.70 

Beta Adjusted Equity Risk Premium 4.41 % 

( 1 )  Based on the arithmetic mean historical monthly returns on large company common 
stocks from IbbotsoMO SBBW 2013 Valuation Yearbook - Market Results for Stocks, 
Bonds, Bills, and Inflation minus the arithmetic mean monthly yield of Moody3  Aaa 
and Aa corporate bonds from 1926 - 2012. (1 1.83% - 6.23% = 5.60Y0). 

(2) The Predictive Risk Premium Model (PRPM'? is discussed in Ms. Ahern's 
accompanying direct testimpny. The lbbotson equity risk premium based on the 
PRPMTM is derived by applying the PRPM'" to the monthly risk premiums between 
lbbotson large wmpany wmmon stock monthly returns minus the average Aaa and 
Aa corporate monthly bond yields. from January 1928 through November 2013. 

(3) The equity risk premium based on the Value Line Summary and Index is derived 
from taking the average 3-5 year estimated median total annual market return of 
9.21% [desaibed fully in note 1 of page 24 Of this Schedule) and subtracting the 
average consensus forecast of Aaa corporate bonds of 5.20%, as derived below. 
(9.21% - 5.20% = 4.01%). 

First Quarter 2014 4.70 
Second Quarter 2014 4.80 

Third Quarter 2014 4.90 
Fourth Quarter 2014 5.00 

First Quarter 2015 5.10 
Second Quarter 2015 5.20 

20152019 5.70 
2020-2024 6.20 

5.20 
(4) Average of Lines 1, 2, 8 3. 
(5) Median beta derived from page 23 of this Schedule. 

Sources of Information: 
I b b o t s d  S B B D  2012 Valuation Yearbook - Market Results for Stocks. Bonds. Bills, 
Industrial Manual and Mergent Bond Record Monthly Update. 
Value Line Summary and Index 
Blue Chip Financial Forecasts, December I, 2013 and January 1 ,  2014 
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Consensus Forecasts Of U.S. Interest Rates And Key Assumptions' 
----__---_-_--__-_______l_____l_ History- _________.__._________________________ 
---_._ Average For Week Ending----- ----Average For Month-- Latex! Q* 

Interest Rates Dec.20 Dec. 13 Dec.6 Nov. 29 Nov. OCt. 402013 
Federal Funds Rate 0.09 0.09 0.08 0.09 0.08 0.09 0.08 0.09 
Prime Rate 3.25 3.25 3.25 3.25 3.25 3.25 3.25 3.25 
LIBOR, 3-mo. 0.24 0.24 0.24 0.24 0.24 0.24 0.25 0.24 
Commercial Paper, I-mo. 0.07 0.08 0.05 0.06 0.05 0.07 0.05 0.06 
Treasury bill, 3-mo. 0.07 0.07 0.06 0.07 0.07 0.05 0.02 0.06 
Treasury bill. 6-mo. 0.09 0.10 0.10 0.11 0.10 0.08 0.04 0.09 
Treasury bill, 1 yr. 0.14 0.14 0.13 0.13 0.12 0.12 0.12 0.13 
Treasury note, 2 yr. 0.34 0.32 0.30 0.29 0.30 0.34 0.40 0.32 
Treasury note, 5 yr. 1.54 1.51 1.46 1.36 1.37 1.37 1.60 1.41 
Treasury note, 10 yr. 2.88 2.86 2.84 2.74 2.72 2.62 2.81 2.73 
Treasury note, 30 yr. 3.89 3.87 3.88 3.82 3.80 3.68 3.79 3.79 
Corporate Aaa bond 4.64 4.66 4.69 4.62 4.63 4.53 4.64 4.61 
Corporate Baa bond 5.39 5.40 5.44 5.31 5.38 5.31 5.41 5.37 
State & Local honds 4.73 4.74 4.70 4.61 4.60 4.56 4.79 4.63 
Home mortgage rate 4.47 4.42 4.46 4.29 4.26 4.19 4.49 4.30 

I Q  2Q 3 4  4 4  1Q 2Q 3Q 4Q* 
Key AssumDtions 2 o 1 2 2 g 2 2 o 1 2 ~ 2 0 1 3 2 0 1 3 2 0 1 3 2 0 1 3  
Major Currency Index 72.9 73.9 74.0 73.2 74.7 76.4 76.7 76.4 
Real GDP 3.7 1.2 2.8 0.1 1.1 2.5 4.1 1.9 
GDP Price Index 2.0 1.8 2.3 1.1 1.3 0.6 2.0 1.4 
Consumer Price Index 2.3 1.0 2.1 2.2 1.4. 0.0 2.6 0.9 
Forecasts for interest rates and the Fedetal Rescrvks Major Currency Index repreikkt averages for the quarter Forecasts for Real GDP, GDP Pnce Index and Consumer Pncc 
Index am seasonally-adjusted annual rates ofchange (war) Individual panel nienibers' forecasts are on pages 4 through 9 Historical data for interest rates except LLBOR is from 
Federal Reserve Release (FRSR) H I S  LIBOR quotes available from The Wull Sireel Journcrl' Interest rate definitions are same as those in FRSR H I5 Treasury yields are 
reported on a constant maturity basis Histoncal data for Fed's Major Currency lndex is from FRSR H IO and G 5 Histoncal data for Real GDP and GDP Chained Pnce Index 
are from the Bureau o f  Economic Analysis (BEA) Consumer Pnce index (CPI) history is fiom the Department of Labor's Bureau of Labor Statistics (BLS). 'InIereAt rule dum 
j o r  4Q 2014 bused on hrrtorrcul dulu lhrough the week endedllccemher XI'! *&tu fiw 4Q 2013 hiUJOr furrency Index 1 9  huvedon dutu through week ended k c e m b e r  20'' 
bigure!frir 4Q 201 3 Real GDPs GDI' Chained P r m  Inda und C'unrunrer Price Index ure conwn\u\Jorecu.sls bmed on u vpecrul quesriun urked rflhe pcmelr.\lr ' thn nionth 

______________________________________ H i s t o q  ________________________________________--- 

U.S. Treasu Yield Curve 
Week ended . - m A O .  2013 and Year Ago vs 

1 0  2014 and ZQ 2015 Consensus Forecasts 
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The table below contains results of our semi-annual long-range CONSENSUS survey. There are also Top 10 and Bottom IO averages 
for each variable. Shown are estimates for the years 2015 through 2019 and averages for the fwe-year periods 2015-2019 and 2020-2024. 
Apply these projections cautiously. Few economic, demographic and political forces can be evaluated accurately over such long time spans. 

lnterestWates 
I .  Federal Funds Rate 

2. Rime Rate 

3. LIBOR 3-MO 

4. Conmercial Paper, I-Mo. 

5. Treasury Bill Yield, 3-Mo. 

6. Treasury Bill Yild, 6-Mo. 

7. Treasury Bill Yield, I-Yr. 

8. Treasur). Note Yield, 2-Yr. 

10. Treasury Note Yield. 5-Yr. 

11. Treasury Note Meld, 10-Yr. 

12. Treasury Bond Yild, 30-Yr. 

13. Corporate Aaa Bond Yield 

13. Corporate Baa Bond Yield 

14. State & Local Bonds Yield 

15. Home Mortgage Rate 

A. FRB -Major Currency Index 

B. Real GDP 

C. GDP Chained Price Index 

D. Consumer Price Index 

CONSENSUS 
Top IOAverage 
Bottom 1OAverage 

Top IOAverage 
Bottom 10 Average 

Top 1OAverage 
Bottom 10 Average 

Top 10 Average 
Bottom IOAverage 

Top 10 Average 
Bottom I O  Average 

Top IOAverage 
Bottom lOAverage 

Top 1OAverage 
Bottom 10 Average 

Top 10 Averbge 
Bottom 10 Average 

Top lOAverage 
Boltom lOAverage 

Top IOAverage 
Bottom IO Average 

Top IOAverage 
Bottom 10 Average 

Top 10 Average 
Bottom 10 Average 

Top IOAverage 
Bottom IOAverage 

Top 10Average 
Bottom 10 Average 

Top IOAverage 
Bottom 10 Average 

Top IOAverage 
Bottom 10 Average 

CONSENSUS 

CONSENSUS 

CONSENSUS 

CONSENSUS 

CONSENSUS 

CONSENSUS 

CONS ENS Us 

CONSENSUS 

CONSENSUS 

CONSENSUS 

CONSmS US 

CONSENS US 

CONS ENS US 

CONSENSUS 

CONSENSUS 

CONSENSUS 
Top 10 Average 
Bottom 10 Average 

Top 10 Average 
Bottom IOAverage 

Top IOAverage 
Bottom 10 Average 

CONSENSUS 

CONSFNSUS 

-Awrage For The Year-- Fln-Year Awrages 
W Zll-6 +QI1 2pbB lpLe 2015-2019 2020-2024 
0.4 1.7 2.9 3.6 3.9 2.5 3.7 
0.8 2.6 3.9 4.2 4.5 3.2 4.4 
0.2 0.8 I .6 2.6 3.1 1.6 2.9 
3.5 4.8 6.0 6.6 6.9 5.6 6.7 
3.9 5.6 6.9 7.2 7.6 6.2 7.4 
3.3 4.1 5.0 5.7 6.1 4.8 5.8 
0.9 2.2 3 3  4 .O 4.2 2.9 4 .O 
1.6 ' 3.3 4.6 5.0 5.2 3.9 5.0 
0.4 1 . 1  2.0 2.8 3.3 1.9 3 0  
0.6 2.0 3.1 3.7 3.9 2.6 3.7 
1 .o 2 7  3.9 4.3 4.5 3.3 4.3 
0.3 1.3 2.3 2.9 3.1 2.0 3.0 
0.5 1.7 2 9 3.5 3.7 2.5 3.6 
1 .o 2.7 3.9 4.3 4.5 3.3 4.3 
0.2 0.8 1 7  2.4 3.0 1.6 2.7 
0.7 2.0 3.1 3.7 3.9 2.7 3.8 
1.2 2.9 4.1 4.5 4.6 3.5 4.5 
0.3 1.1 1.9 2.7 3.1 1.8 2.8 
0.9 2.2 3.2 3.8 4 .O 2.8 3.9 
1.5 3.2 4.3 4.7 4.8 3.7 * ... 4.6 ... 0.4 1.2 2.0 2.8 3.1 1.9.. 1 ' 2.9 . .  
1.4 2.6 3.6 4.0 4.3 3.2 ' .* . '  4.2 - '  

2.0 3.5 4.5 4.9 5.0 4.0 4.9 
0.8 1.7 2.4 3.1 3.5 2.3 3.3 
2.3 3.3 4.1 4.4 4.6 3.7 4.4 
2.9 4.0 4.8 5.1 5.3 4.4 5.1 
1.7 2.6 3.2 3.5 3.7 2.9 3.6 
3.4 4.1 4.6 4.8 5 .O 4.4 4.9 
3.9 4.8 5.3 5.6 5.8 5. I 5.6 
2.8 3.5 3.8 4.0 4.1 3.7 4.0 
4 3  4.7 5.2 5 s  5.6 5 .o 5.5 
4.8 5.5 6.0 6.3 6.5 5.8 6.2 
3.7 4.0 4.4 4.6 4.7 4.3 4.6 
4.9 5.4 5.9 6.2 6 3  5.7 6.2 
5.6 6.2 6.7 7.0 7.2 6.5 7.0 
4.2 4.5 4.9 5.2 5.3 4.8 5.3 
5.9 6.3 6.8 7.1 7.2 6.7 7.0 
6.5 7. I 7.5 7.9 8.1 7.4 7.9 
5.1 5.4 5.7 6. I 6.1 5 7  6.0 
4.8 5.2 5.6 5.7 5.7 5.4 5.5 
5.2 5.9 6.3 6.5 6.6 6.1 6.3 
4.3 4.5 4.8 4.9 4.9 4.7 4.7 
5.1 5.6 6.1 6 A 6.5 5.9 6.4 
5.6 6.3 6.9 7.1 7.3 6.6 7.1 
4.4 5.0 5.3 5.5 5.6 5.2 5.6 

77.8 78.4 7 8 3  79.1 79.2 78.7 79.7 
81.0 82.3 83.4 84.2 84.4 83.1 84.8 
74.6 74.3 74.0 73.7 74.0 74.1 74.7 

-----Year-Owr-Year. % Cbange- Fiw-Year Awrages 
2Qu 2QLb 39u 2Qu 2plp2015-20192o2o-2o24 
3.0 2.9 2 -7 2.6 2.5 2.7 2 A 
3.5 3.3 3. I 2.9 2.9 3.1 2.7 
2.5 2.5 2.3 2.1 2.2 2.3 2.1 
2.0 2.1 2.1 2.1 2.1 2.1 2.1 
2.5 2.5 2.6 2.5 2.5 2.5 2.5 

2.2 2.3 2 3  2.3 2 5  2 3  23 
2.6 2.8 2.8 2.8 2.8 2.8 2.8 
1.7 1.9 I .9 I .9 2.0 I .9 1.9 

. . . . . -_ . 
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1. 

2. 

3. 

4. 

5. 

Notes: (1) 

(2) 

(3) 

ICompanv Name] 
Derivation of Mean Equity Risk Premium Based on a Study 

Usinq Holdina Period Returns of Public Utilities 

Over A Rated 
Moody's Public Utility 

Bonds - AUS 
Consultants Study (1) 

Arithmetic Mean Holding Period Returns on 
the Standard 8 Poor's Utility Index 1926- 
2012 (2). 10.69 % 

Arithmetic Mean Yield on Moody's A Rated 
Public Utility Yields 1926-2012 (6.531 

Historical Equity Risk Premium 4.16 Yo 

Forecasted Equity Risk Premium Based on 
P R P M ~ ~  (3) 5.24 

Average of Historical and PRPMTM Equity * .  
Risk Premium - 4.70 % 

Based on S&P Public Utility Index monthly total returns and Moody's Public 
Utility Bond average monthly yields from 1928-2012, (AUS Consultants, 2013). 

Holding period returns are calculated based upon income received (dividends 
and interest) plus the relative change in the market value of a security over a 
one-year holding period. 

The Predictive Risk Premium Model (PRPMTM) is applied to the risk premium of 
the monthly total returns of the S&P Utility Index and the monthly yields on 
Moody's A rated public utility bonds from 1928 - 2012. 
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Chaoanal Citv Water Comoany 
Indicated Common Equity Cost Rate Through Use 

of the Traditional CaDital Asset Pricina Model (CAPM) and EmDirical CaoYal Asset Pricina Model (ECAPM] 

Proxy Group of Nine Water Companies 

American States Water Co. 
American Water Works Co., Inc. 
Aqua America, Inc. 
Artesian Resources Corp. 
California Water Service Group 
Connecticut Water Service, Inc. 
Middlesex Water Company 
SJW Corporation 
York Water Company 

Average 

Median 

Value Line 
Adjusted 

Beta 

0.70 
0.65 
0.60 
0.60 
0.65 
0.75 
0.70 
0.85 
0.70 

0.69 

0.70 

- - 

Market Risk 
Premium (1) 

7.24 % 
7.24 
7.24 
7.24 
7.24 
7.24 
7 2 4  
7.24 
7.24 

Risk-Free 
Rate (2) 

4.43 % 
4.43 
4.43 
4.43 
4.43 
4.43 
4.43 
4.43 
4.43 

Traditional 
CAPM Cost 

Rate (3) 

9.50 % 
9.14 
8.77 
8.77 ' 

9.14 
9.86 
9.50 

10.58 
9.50 

9.42 % 

9.50 % 

- 
- 

Indicated 
ECAPM Common 

Cost Rate Equity Cost 
(4) Rate (5) 

10.04 % 
9.77 
9.50 
9.50 
9.77 

10.31 
10.04 
10.86 
10.04 

9.98 % - 9.70 % 

9.77 % - 10.04 % - - 
See page 24 for notes. 



Chaoanal C i i  Water Comoany 
Development of the Market-Required Rate of Return on Common Equity Using 

the Capnal Assel Pnang Model for 
the Proxy Group of Nine Water Companies 

Adiusted to Rdled a Forecasted Risk-Free Rate and Market Return 
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Notes: 

(1) For reams  explaned in Ms. Ahern's dired testimony. from the 13 weeks ending January 3,2014, Vdue Line Summaw 8 
u x .  aforecaded 3-5yeartotelannualmarketreturnof0.21KwnLKdmvedbyaveragingthe 13mebending January 
3,2014forccasted total 85ycartdal appreaabon,conwrlingnintoanannualmarketapprcaationMdaddingthe~ 
!& avuage forecasted annual diddend yield. 

The 8 5  year average total market appreciation of 32% produces a four-year average annual return of 7.10% (( 1.3209- 
1). When the average annual forecasted dividend yield d 2.02% is added, a total awrage market return of 9.21 % (2.02% 
+ 7.19%) is derivad. 

The 13 weeks ending January 3,2014 forecasted total market return of 9.21% minus the risk-free rate of4.43% (developed 
in Note 2) is 4.78% (9.21% - 4.43%). 

The Predictive Risk Premium Model (PRPM") market equity risk premium of 10.40% is derived by applyingthe PRPMT"to 
the monthly equity risk premium of large company common stock overthe income return on long-term U.S. Gowrnmenl 
Securities from January 1926 through November 201 3. 

The Maningstar. Inc. (Ibbotson Associates) calculated arithmeticmean monthly market equity risk premium of6.551 for 
the period 19262012 results from a total market return of 11 3346% less the arithmetic mean income return on lonptem 
US. Government Sewrltiea of 5.28% (1 1.83% - 5.28% = 6.55%). 

These three expeclationsl risk premiums are then averaged, resulting in a 7.24% market equity ti& premium. which isthen 
multiplied by the beta in column 1 of page 23 d this Schedule. ((4.78% + 10.40% + 6.55%)/3). 

For reasons explained in Ms. Ahem's direct testimony. the risk-fme ratethat Ms. Ahern relies upon for her CAPM analysis 
is the average forecast ol Jayear Treasury Note yields per the consensus of nearly 50 economists repotted in t h e m  
Chiu Financial Forecastc datedDecember1,20138 Januaryl.2014 (seepages20821 dihisschedule).Theestimaes 
are detailed Mow. 

(2) 

First Quarter 2014 
Second Quarter 2014 
Third Quarter 2014 
Fwrth QuartW 2014 
First Quarter 2015 
Second Quarter 2015 
2015 - 2019 
2020 - 2024 

4.00% 
4.10% 
4.20% 
4.30% 
4.40% 
5.00% uc!% 

Average 

(3) The traditional Capital Asset Pricing Modd (CAPM) is applied using the fdlowing formula: 

Rs=RF +B(RM-RF) 

Where Ra = Return rate of common stock 
RF = Risk Free Rate 
p =Value Line Adjusted Beta 
Rsr = Return on the market as a whde 

The empirical CAPM is applied using the follWng formula: (4) 

Rr=R~+.25(Ru -F+)+.75P(Ru - R F )  

Where Rs = Return rate of common stock 
RF = Risk-Free Rate 
p = Vdue Line Adjusted Beta 
Ru = Return on the mwket as a whde 

Soum of Information: 
&e Chi0 Finanaal Fwecasts. December 1.2013 8 January 1,2014 
V-y, (Standard Edition) 
2013 lbbotsonmSBBPValuab 'on Yearboot. Mwningstar. Inc., 201 3, Chicago, IL 



BEFORE THE ARIZONA CORPORATION COMMISSION 

I 

COMMISSIONERS 

BOB STUMP, Chairman 
GARY PIERCE 
BRENDABURNS 
SUSAN BITTER SMITH 
BOB BURNS 

IN THE MATTER OF THE APPLICATION OF 
CHAPARRAL CITY WATER COMPANY FOR 
A DETERMINATION OF THE CURRENT FAIR 
VALUE OF ITS UTILITY PLANT AND 
PROPERTY AND FOR INCREASE IN ITS 
RATES AND CHARGES BASED THEREON 

DOCKET NO. W-02113A-13-0118 

RE J 0 I N DER TEST1 MO NY 

OF 

PAULINE M. AHERN, CRRA 
PRI NC I PAL 

AUS CONSULTANTS 

ON BEHALF OF 

CHAPARRAL CITY WATER COMPANY 

FEBRUARY 12,2014 



...................................................................................................................... 3 

zapital Structure .............................. .: ...... ::: ..................................................................... 4 

ntroduction 
3 'urpose ........... ................................................................................................................ 

............................................................................................ 
.................................................................................................. 

4CC Staff Witness Cassidy .4 

2UCO Witness Parcel1 15  

Response to RUCO Staff Witness David C. Parcell's Comments on Company's Rebutta 

On page 29 of Schedule 6, AgrawaI and Chen state: .................................................... ? E  

........................................................................................................... I€ Testimony 

25 

26 

27 

28 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I O  

I 1  

12 

13 

14  

15 

I€ 

li 

I t  

I! 

21 

2' 

2 

TABLE OF CONTENTS 

APPENDICES & SCHEDULES 
Chaparral City Water Company - Financial Statements, December 31, 201 I ................ 

Chaparral City Water Company - Financial Statements, December 31 , 201 2 ................ 

Excerpt from Fundamentals of Financial Manaaement, Eugene F. Brig ham. .................. 
Excerpt from New Requlatorv Finance, Roger A. Morin .................................................. 

Excerpt from Princides of Corporate Finance, Richard A. Brealey & Stewart C. 

Myers ................ .................................................................................................. 

"Do Analyst Conflicts Matter? Evidence from Stock Recommendations", Anup 

Agrawal & Mark A. Chen ...................................................................................... 

, .. -. . ..A 

1 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

EXECUTIVE SUMMARY 
CHAPARRAL CITY WATER COMPANY 

DOCKET NO. W-02113A-13-0118 

Ms. Ahern’s rejoinder testimony responds to certain aspects of the surrebuttal 
testimonies of ACC Staff Witness John A. Cassidy and RUCO Witness David C. Parcell 
on the following issue: 

Capital Structure 
Ms. Ahern provides evidence that Mr. Cassidy’s and now Mr. Parcell’s recommended 
hypothetical capital structure of 40% debt and 60% equity remains inappropriate for 
ratemaking purposes for Chaparral City Water Company for all the reasons provided in 
her rebuttal testimony. 

In addition, Ms. Ahern addresses the concept of double leverage which Mr. Cassidy has 
introduced in his surrebuttal testimony as an additional reason for recommending a 
hypothetical capital structure for Chaparral City Water Company. 

Ms. Ahern demonstrates that no equity has been infused into Chaparral City Water 
Company since its acquisition by EPCOR Arizona Water, Inc. Therefore, no debt at the 
parent could have been used to finance a non-existent equity infusion. 

In addition, Ms. Ahern addresses the concept of double leverage, demonstrating that it 
is flawed for several reasons: 

I) Double leverage violates the basis financial principle of risk and return; 

2) Double leverage is inconsistent with the concept of the opportunity cost of capital 

3) Double leverage discriminates against the investors, Le., the parent, of the regulated 
operating utility, thus violating both the concept of fairness and the capital attraction 
standard; 

4) Double leverage is based upon some highly problematic assumptions; and, 

5) Double leverage is a tautology - an unnecessary redundancy, i.e., saying the same 
thing twice. 
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What is the purpose of your testimony? 

The purpose is to provide testimony on behalf of Chaparral City Water Company 

(“CCWC” or “the Company”) in response to certain aspects of the surrebuttal 

testimony of John A. Cassidy, Witness for the Staff of the Arizona Corporation 

Commission (the “ACC” or “the Commission”) and the surrebuttal testimony of 

David C. Parcell, witness for the Residential Utility Consumers Office (“RUCO”). 

With regard to both Mr. Cassidy’s and Mr. Parcell’s testimonies, I will address 

their proposed hypothetical capital structure ratios, specifically Mr. Cassidy’s 

unsupported assumption that double leverage exists between EPCOR Arizona 

Water, Inc. (“EWAZ“) and EPCOR Utilities, Inc. (EPCOR Utilities). Finally, I will 

respond to comments on the Company’s rebuttal testimony by Mr. Parcell. 

Have you prepared an exhibit which supports your rejoinder testimony? 
3 

CHAPARRAL C / W  WATER COMPANY 

Introduction 

Rebuttal Testimony of 

Pauline M. Ahern 

Q. 

4. 

Please state your name, occupation and business address. 

My name is Pauline M. Ahern. I am a Principal of AUS Consultants. My business 

address is 155 Gaither Drive, Suite A, Mt. Laurel, New Jersey 08054. 

.. 

2. Are you the same Pauline M. Ahern who provided both direct and rebuttal 

testimony in this case? 

A. Yes. 

Purpose 

Q. 

A. 

Q. 
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4. Yes. It has been designated as Exhibit PMA-3 and consists of Schedules 1 

through 6. 

>a pita1 Structure 

4CC Staff Witness Cassidy 

3. Mr. Cassidy provides four reasons why Staff is recommending a 

hypothetical capital structure for CCWC on page 3, lines 3 - 15. Please 

comment. 

Staffs first reason is ‘‘the need to give recognition to CCWC’s reduced exposure 

to financial risk relative to Staffs proxy group of companies” (lines 4-5). 

Curiously, Staffs recommended capital structure ratios actually introduce greater 

financial risk to CCWC than is contained in CCWC’s proposed capital structure 

ratios of 14.45% long-term debt and 85.55% common equity. 

4. _ -  

Staffs second reason is to “encourage CCWC to move towards a more 

balanced capital structure going forward” (lines 5-6). However, Staff has provided 

no empirical support in either its direct or surrebuttal testimony to demonstrate 

that setting rates in past rate cases based upon CCWC’s actual capital structure 

ratios has been detrimental to its customers, i.e., ratepayers. 

Staffs third reason is that it ”considers‘ a balanced capital structure for a 

Class ‘ A  utility to be one in which the debt components lies within a range of 40- 

60 percent” (lines 6-8). Again, Staff has provided no empirical support in either its 

direct or surrebuttal testimony to demonstrate why such 6 recommended 

hypothetical capital structure would benefit CCWC’s customers to a greater 

extent than the actual capital structure ratios upon which CCWC’s rates have 

historically been set. 

@ 

4 
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Staffs fourth reason is that “this CCWC docket marks the first rate case in 

which Staff has relied on estimates derived from its DCF cost of equity models 

only” (lines 8-9). However, Staff did not provide this as a reason for 

recommending a hypothetical capital structure for CCWC in its direct testimony. 

Mr. Cassidy continues by noting “with some interest that the Company did 

not choose to dispute or challenge this aspect of Staffs current recommendation” 

(lines 9-11). This statement is a clear mischaracterization of my rebuttal 

testimony where I discuss at some length on page 14, line 22 through page 23, 

line 22 why exclusive reliance upon Discounted Cash Flow (”DCF”) analyses is 

not appropriate. In addition, I provided an update to my original cost of common 

equity analysis in Schedule 11 R of Exhibit PMA-2 utilizing the same multiple cost 

of common equity models employed in my direct testimony, i.e. DCF, Risk 

Premium Model (”RPM”) and Capital Asset Pricing Model (I‘CAPM). 

Following its litany of the four reasons for recommending hypothetical 

capital structure ratios, Mr. Cassidy then proceeds to introduce a discussion on 

the subject of double leverage which was not contained in his direct testimony. 

Please comment upon Mr. Cassidy’s discussion of double leverage. 

Mr. Cassidy naively assumes that double leverage exists between CCWC and its 

parent without providing any empiricalsupport for its existence. He has assumed, 

without any concrete evidence, that CCWC’s “parent company issues debt and 

allocates it down” to CCWC “while characterizing this financial support as equity 

capital” to paraphrase lines 9 - 10 on page 4 of his surrebuttal testimony. He 

then provides as evidence a comparison of the capital structure ratios of CCWC, 

EPCOR Utilities, and EWAZ, considering without further investigation that the 
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Q. 

A. 

variances “in capital structure between CCWC and both its ultimate and 

immediate parent to be prima facie evidence that double leverage is present.” 

However, a review of the Financials of CCWC for 201 1 and 2012, after the 

acquisition was completed on May 31, 201 1, demonstrates that there have been 

no equity infusions from either parent. Hence there is no debt at either parent 

which has been “allocated down” to CCWC and “characterized” as common 

equity capital. Page 5 of the 2011 Financials of CCWC (Schedule 1 of Exhibit 

PMA-3) shows no addition to either the common stock or additional paid-in- 

capital account. Likewise, on page 5 of the 2012 Financials of CCWC (Schedule 

2 of Exhibit PMA-3) shows no addition to the common stock account and a 

“Transaction with shareholder” of $4,047,492 to additional paid-in-capital 

account, which I have been informed by the Company is a reclassification of a 

portion of retained earnings as requested by the auditors. 

.. 

In view of the foregoing, there is no double leverage between CCWC and its 

parents. Thus, Mr. Cassidy’s suggestion that such double leverage exists as a 

rationale for recommending a hypothetical capital structure is unsupported and 

should be rejected by the ACC. 

In addition, the very concept of double leverage and subsequent use of a 

hypothetical capital structure is flawed. 

Why is the concept of double leverage flawed? 

The concept of double leverage is flawed for five reasons. 

1. 

2. 

Double leverage violates the basic financial principle of risk and return; 

It is inconsistent with the concept of the opportunity cost of capital; 
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2. 

4. 

3. It discriminates against the investor, i.e., the parent, of the regulated 

operating utility, thus violating both the concept of fairness and the capital 

attraction standard; 

4. 

5. 

It is based upon some highly problematic assumptions; and, 

As Roger A. Morin states’: “[tlhe double leverage approach is a tautology.” 

(See page 5 of Schedule 3) 

Please explain how double leverage violates the basic financial principle of 

risk and return. 
. .  

The basic financial principle of risk and return is that the rate of return required by 

investors on any investment is dependent upon the risk of that investment and 

that investment alone. Since most investors are risk averse, this means that the 

higher the investor perceived risk of an investment, the higher the return required 

by investors. As Eugene F. Brigham states2 : 

In a market dominated by risk-averse investors, riskier securities will 
have higher expected returns, as estimated by the average investor, 
than will less risky securities, for if this situation does not hold, 
actions will occur in the market to force it to occur. (italics in original) 
(See page 3 of Schedule 4) 

The risk of any investment, including investment in CCWC, is independent 

of the ownership of the capital financing that investment. Hence, the capital 

structure of CCWC’s parent companies is irrelevant to the risk of any investmenl 

in CCWC. It is a basic financial principle that it is the use of the funds invested 

Morin, Roger A., New Reaulatorv Finance, (Public Utilities Reports 2006) 526. 
Brigham, Eugene F., Fundamentals of Financial Manaqement, 114 (The Dryden Press, 
1989) 114. 
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which gives rise to the risk of the investment, not the source of the funds. As 

Richard A. Brealey and Stewart C. Myers state3: 

The true cosf of capital depends on the use to which the capital is 
put. (italics in original) 

* * * *  

The company cost of capital is the correct discount rate for projects 
that have the same risk as the company’s existing business. . . . 
In principle, each project should be evaluated at its own opportunity 
cost of capital; the true cost of capital depends on the use to which 
the capital is put. (See pages 4 and 7 of Schedule 5) 

- .  

For example, if one were to inherit money, free of charge, and then invest it 

in a given utility’s common stock, one would require a rate of return on that stock 

commensurate with the risks to which that common stock investment is exposed. 

It would be illogical to state that the required return on investment is zero just 

because there was zero cost in acquiring the capital, i.e., inherited money, which 

’ was the source of the investment. Even the Internal Revenue Service places 

your cost basis, as an inheritor, on the market value of inherited common stock 

on the date of death of the person who willed the stock and not on its zero cost to 

you. 

Just as illogical is the inevitable. conclusion that, in the event that the 

common shares of the operating water utility subsidiary were held by both a 

corporate parent and by an outside investor or investors, that portion of 

subsidiary equity supplied by the parent would have one cost rate, Le., the 

parent’s weighted overall cost of capital, while the portion supplied by the outside 

Brealey. Richard A. and Myers, Stewart C., Principles of Comorate Finance (McGraw-Hill 
Book Company, 1988) 205,229. 
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2. 

4. 

investor or investors would have another, i.e., their investor required return based 

upon the risk to which their capital is put. As Roger A. Morin states4: 

Equity is equity, irrespective of its source, and the cost of that equity 
is governed by its use, by the risk to which it is exposed. (See page 
2 of Schedule 3). 

In view of the foregoing, the very concept of double leverage viola,zs the 

basic financial principle of risk and return. ., 

Please explain how double leverage is inconsistent with the concept of the 

opportunity cost of capital. 

The opportunity cost of capital is that the rate of return offered by investments of 

comparable risk should be equal. It is called the opportunity cost because it 

represents the return which is given up or foregone by investing in one 

investment alternative as opposed to an alternative investment of comparable 

risk. If the risk-adjusted cost of equity investment in an operating water utility 

subsidiary, such as CCWC, is 10.50% (my updated recommended common 

equity cost rate) and the authorized return is less than 10.50% through the use of 

double leverage in the form of a hypothetical capital structure based upon the 

erroneous assumption of double leverage, then there is no incentive for a parent 

company, such as EWAZ, to invest in that operating subsidiary. In order to do so, 

the parent would have to forego the risk-adjusted return of 10.50% on alternative 

investments not subject to such double leverage. 

In fact, Staffs updated recommended 9.60% common equity cost rate 

results in an effective implied authorized return on common equity, ROE, for 

Morin, 523. 4 
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CCWC of but 7.67% based upon an effective composite Federal and State 

income tax rate of 38.29% and derived as follows: 

Table 1 

Staffs 
Ratios 

Debt 40.0% 

Common Equity 60.0% 

CCWC'S 
Ratios 

Debt 14.45% 

Common Equity 85.55% 

Weighted Cost Rate 
Cost Rate After-lnc. Tax Before Inc. Tax 

5.2% 2.1% 2.1% 

9.6% 5.8% 9.4% 

7.9% 11 3% 

Weighted Cost Rate 
Cost Rate After-lnc. Tax Before Inc. Tax 

5.97% 0.86% 0.86% 

7.67% - 6.56% 10.6% 

7.43% 11.5% 

Hence, the use of double leverage presents an incentive to spin-off the 

subsidiary whose rates are set based upon a hypothetical capital structure due to 

the assumption that double leverage exists, because that utility subsidiary, if 

divested, would then be allowed a return on equity commensurate with its own 

business and financial risks. If such a divestiture were to occur, the cost 

reducing benefits due to economies of scale and diversification would be lost tc 

the utility's ratepayers. 

Hence, double leverage is inconsistent with the concept of the opportuniQ 

cost of capital. 

10 



How does the use of double leverage discriminate against the parent 
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holding company as the investor, thus violating the concept of fairness and 

whose stock is held not by a holding company, but by individual investors. 

For example, if there are two operating utilities with identical business and 

the capital attraction standard? 

The holding company’s required return on its equity investment in the operating 

utility subsidiary is the risk-adjusted cost of common equity of that utility which is 

dependent upon that utility’s specific business and financial risks as discussed 

previously. However, in assuming that double leverage exists and using that 

assumption to rationalize the recommendation of hypothetical capital structure 

1 ...- 

ratios, denies the parent holding company investor of the opportunity to earn its 

required rate of return based upon the risk to which its common equity 

investment in that utility is exposed. This would not be the case for a utility 
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financial risks, the cost of common equity for both would be identical according to 

the basic financial principle of risk and return. However, if one of the utilities is 

an operating subsidiary of a parent holding company and its allowed return on 

common equity, i.e., cost of common equity, is set based upon a hypothetical 

capital structure based upon the assumption of the existence of double leverage, 

the parent holding company will not be fairly compensated for the risk it bears by 

investing in that subsidiary. This is discriminatory. As Roger A. Morin states5: 

I 

. .  

Estimating equity costs by one procedure for publicly held utilities 
and by another for utilities owned by a holding company is 
inconsistent with financial theory and discriminates against the 

Morin,. 525. 
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holding company form of ownership. Two utilities identical in all 
respects but their ownership format should have the same set of 
rates. Yet, this would not be the case under the double leverage 
adjustment. (See page 4 of Schedule 3) 

In addition, double leverage weakens the regulated utility's ability to attract 

capital in violation of the capital attraction standard established in Bluefield' 

which states that: 

A public utility is entitled to such rates as will permit it to earn a return 
on the value of the property which it employs for the co.nvenience,of 
the public equal to that generally being made at the same time and in 
the same general part of the country on investments in other 
business undertakings which are attended by corresponding risks 
and uncertainties. . . . The return should be reasonably sufficient to 
assure confidence in the financial soundness of the utility and should 
be adequate, under efficient and economical management, to 
maintain and support its credit and enable it to raise the money 
necessary for the proper discharge of its public duties. 

The regulated utility must compete in the capital markets for debt apital 

and must earn a reasonable return on its common equity to assure potential 

bond holders of its creditworthiness. The use of double leverage as a rationale 

for recommending a hypothetical capital structure does not permit an opportunity 

to earn a rate of return commensurate with publicly owned enterprises of similar 

risk, thereby pressuring cash flows aqd impairing interest coverage and, in turn, 

the regulated utility's ability to attract debt capital at reasonable costs. 

L .. . 

I .. . _  

Thus, the concept of double leverage is both discriminatory and patently 

unfair to the parent holding company investor. 

Bluefield Water Works Improvement Co. v. Public Sew. Comm'n, 262 US. 679 (1922). 6 
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What are some of the problematic assumptions upon which the concept of 

double leverage is based? 

First, double leverage assumes that all of the regulated subsidiary’s equity capital 

was provided by the parent holding company. However, the retained earnings of 

the subsidiary are not derived from the parent. Rather, retained earnings result 

from the accumulated net income to common equity, after payment of common 

dividends, and are derived from revenues collected from the regulated operating 

subsidiary’s ratepayers. In addition, if the proceeds of any of the senior capital, 

Le., debt and / or preferred equity, at the parent level were used to specifically 

invest in the operations of other subsidiaries or to acquire another subsidiary, the 

assumption that such funds were available for investment in the subsidiary 

subject to double leverage is invalid. 

Second, double leverage assumes that the business and financial risks of 

all the operating subsidiaries are identical and, in turn, identical to the business 

and financial risks of the parent holding company. This is clearly non-sensical, 

given that EWAZ operates in a different service territory than CCWC and is a 

larger utility. Moreover, EPCOR Utilities builds, owns and operates electric 

transmission and distribution systems as well as water and wastewater treatment 

facilities and infrastructure in both Canada and the U.S. representing different 

geographical areas under different regulatory paradigms, and hence, facing 

different operating and financial risks. Clearly, the risks of all of EPCOR Utilities’ 

operating subsidiaries are not equal. Once again, the risk and return principle is 

violated by double leverage, because it assumes the same cost of common 

equity for all the subsidiaries regardless of their specific risk differences. 
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2. 

4. 

Consequently, many of the assumptions of double leverage are highly 

problematic and nonsensical. 

Please explain how “[tlhe double leverage approach is a tautology.” 

A tautology is an unnecessary redundancy, Le., saying the same thing twice. 

The double leverage approach is a tautology because as Morin states on page 5 

of Schedule 3 “[ilt is not the parent’s weighted average cost of capital (WACC) 

that determines the subsidiary’s cost of equity because the parent’s WACC is 

itself a weighted average of equity costs of all s~bsidiaries.”~ However, by 

recommending a hypothetical capital structure based upon the existence of 

double leverage, Mr. Cassidy is also assuming that the parent’s cost of equity, 

based upon that capital structure, is applicable to CCWC. A holding company is 

like a mutual fund, but one which holds its operating subsidiaries in its portfolio of 

assets instead of capital market securities, Le., stocks and bonds. A mutual 

fund’s required return, based upon portfolio theory, is the weighted average of 

the returns of the individual securities in the fund. Each security in the fund has 

its own unique required return which is a function of its individual risk profile. The 

concept of double leverage, if applied to a mutual fund, would say that the 

required return on any given in$vidwal security held by the mutual fund is the 

weighted average required return on the mutual fund as a whole. This defies 

common sense. If an investor could expect to receive the same return on the 

individual securities as in the mutual fund as a whole why, would he / she invest 

in the fund and pay the attendant fees which would then reduce his / her return? 

Morin. 526. 7 
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3. 

4. 

Thus, the use of double leverage transposes the direction of cause and 

effect on the parent’s WACC. Consistent with the fundamental and basic 

financial concept of risk and return as discussed above, the cost of common 

equity of a regulated operating utility subsidiary is a function of its business and 

financial risks and must be found on a stand-alone basis, which requires the use 

of the Company’s own average capital structure and cost rates, including the cost 

rate of common equity capital, and not the use of double leverage, which 

assumes the cost of common equity capital of the subsidiary to be the weighted 

average overall cost of capital of the parent company. 

What is your conclusion regarding Staffs recommendation of a 

hypothetical capital structure consisting of 40.0% debt and 60.0% common 

equity ? 

Staffs hypothetical capital structure ratios should be rejected by the ACC for all 

of the reasons provided in my rebuttal testimony as well as in view of all of the 

foregoing. The ACC should set CCWC’s rates in this proceeding based upon its 

requested actual capital structure ratios of 14.45% debt and 85.55% common 

equity. 

WCO Witness Parcell 

2. RUCO Witness Parcell is now recommending a hypothetical capital 

structure consisting of 40% debt and 60% common equity ratios as well. 

Do you have any comment? 

Yes. On pages 17 through 19 of his surrebuttal testimony, Mr. Parcell indicates 

that he has decided to move away from his original recommendation to use the 

actual capital structure ratios of CCWC and now accepts and endorses Mr. 

Cassidy’s recommended hypothetical capital structure ratios of 40.0% debt and 

- 

4. 
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60.0% common equity. Without providing any rationale or empirical support, he 

simply notes that CCWC’s “capital structure ratios are significantly higher than 

both the proxy water utilities and the Company’s affiliated and parent 

companies.” However, the fact that CCWC’s actual capital structure ratios were 

significantly higher than the proxy water utilities when he wrote his direct 

testimony, did not stop him from recommending that they be used for setting 

rates for CCWC in this proceeding. Likewise, the fact that he now realizes that 

CCWC’s actual capital structure ratios were significantly higher than “the 

Company’s affiliated and parent companies” should not stop him from continuing 

to recommend CCWC’s actual capital structure ratios for setting rates. 

3esponse to RUCO Staff Witness David C. Parcell’s Comments on Company’s 

3ebuttal Testimony 

. -  

3. 

9. 

On page 2, lines 4 - 7 of Mr. Parcell’s surrebuttal testimony, he states that 

you have implicitly proposed a modification to the DCF cost rate results. 

Please comment. 

Mr. Parcell has mischaracterized my rebuttal testimony, I have not proposed, 

explicitly or implicitly, that the results of the DCF model be modified as is clear 

from both page 2 of Schedule 1 of Exhibit PMA-1 and page12 of Schedule I 1  R 

of Exhibit PMA-2, where I summarize my cost of common equity models and 

show unmodified DCF results. My testimony is that because of the tendency of 

the DCF model to mis-specify the investors required return on the market value 

of their investment when that DCF result is amlied to book value, i.e., oriclinal 

cost rate base less depreciation, and market-to-book ratios differ from unity, it is 

necessary to rely upon multiple, properly applied cost of common equity models. 

< “  
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Mr. Parcell also states on page 2, lines 27 - 28 of his surrebuttal testimony 

that you maintain that the DCF model produces “understated” results. 

Please comment. 

Once again, Mr. Parcell has mischaracterized my testimony. My testimony, as 

stated on lines 14 - 16 on page 20 of my rebuttal testimony that “[wlhen the 

market value of assets diverges significantly from their book value, a market- 

based DCF cost rate applied to the book value of common equity, Le., rate base 

will not produce investors’ expected returns? (emphasis added) 1 am not alone in 

making this observation. I will repeat my citation from’Roger A. Morin*, Ph.D., 

Professor Emeritus at Georgia State University: 

The third reason and perhaps most important for caution and 
skepticism is that application of the DCF model produces estimates 
of common equity cost that are consistent with investors’ expected 
return only when stock price and book value are reasonably similar, 
that is when the M/B is close to unity. As shown below, application 
of the standard DCF model to utility stocks understates the 
investor’s expected return when the market-to-book (M/B) ratio of a 
given stock exceeds unity. This was particularly relevant in the 
capital market environment of the 1990s and 2000s where utility 
stocks were trading at M/B ratios well above unity and have been 
for nearly two decades. The converse is also true, that is, the DCF 
model overstates that investor’s return when the stock’s M/B ratio is 
less than unity. The reason for the distortion is that the DCF market 
return is applied to a book value rate base by the regulator, that is, 
a utility’s earnings are limited to earnings on a book value rate 
base. 

Starting at line 27, on page 3 of his surrebuttal testimony and ending at line 

4 on page 4, Mr. Parcell discusses the notion that “investors are now very 

much aware of recent failures of security analysts to accurately predict 

EPS growth.” Pease comment. 

Morin, 434. I 
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4. There is no empirical evidence that investors, consistent with the EMH, would 

disregard analysts’ estimates of growth in earnings per share. “Do Analyst 

Conflicts Matter? Evidence from Stock Rec~mmendations,”~ provided in 

Schedule 6, examined whether conflicts of interest with investment banking rlB”] 

and brokerage businesses induced sell-side analysts to issue optimistic stock 

recommendations and whether investors were misled by such biases. 

conclude on page 1 of Schedule 6.. 

Overall, our findings do not support the view that conflicted 
analysts are able to systematically mislead investors with 
optimistic stock recommendations. 

On page 29 of Schedule 6, Agrawal and Chen state: 

Overall, our empirical findings suggest that while analysts do 
respond to IB and brokerage conflicts by inflating their stock 
recommendations, the market discounts these recommendations 
after taking analysts’ conflicts into account. These findings are 
reminiscent of the story of the nail soup told by Brealey and Myers 
(1991), except that here analysts (rather than accountants) are 
the ones who put the nail in the soup and investors (rather than 
analysts) are the ones to take it out. Our finding that the market is 
not fooled by biases stemming from conflicts of interest echoes 
similar findings in the literature on conflicts of interest in universal 
banking (for example, Kroszner and Rajan, 1994, 1997; Gompers 
and Lerner 1999) and on bias in the financial media (for 
examples, Bhattacharya et al. forthcoming; Reuter and Zitzewitz 
2006). Finally, while we cannot rule out the possibility that some 
investors may have been nai’ve, our findings do not support the 
notion that the marginal investor was systematically misled over 
the last decade by analysts’ recommendations. 

They 

In addition, Mr. Parcel1 has clearly placed his opinion above that of 

academicians, such as Agrawal and Chen, and Morin whom I cited on pages 25 

Agrawal, Anup and Chen, Mark A., “Do Analysts’ Conflicts Matter? Evidence from Stock 
Recommendations”, (Journal of Law and Economics, August 2008), Vol. 51. 

3 

18 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

1. 

and 26 of my rebuttal testimony addressing the accuracy of security analysts’ 

projections of earnings per share (“EPS”) growth. That citation, too, bears 

repeating. Morin states”: 

Because of the dominance of institutional investors and their 
influence on individual investors, analysts’ forecasts of long-run 
growth rates provide a sound basis for estimating required returns. 
Financial analysts exert a strong influence on the expectations of 
many investors who do not possess the resources to make their 
own forecasts, that is, they are a cause of g. The accuracy of these 
forecasts in the sense of whether they turn out to be correct is not 
at issue here, as long as they reflect widely held expectations. As 
long as the forecasts are typical and/or influential in that they are 
consistent with current stock price levels, they are relevant. The 
use of analysts’ forecasts in the DCF model is sometimes 
denounced on the grounds that it is difficult to forecast earnings 
and dividends for only one year, let alone for longer time periods. 
This objection is unfounded, however, because it is present 
investor expectations that are being priced; it is the consensus 
forecast that is embedded in price and therefore in required return, 
and not the future as it will turn out to be. 

* * *  

Published studies in the academic literature demonstrate that 
growth forecasts made by security analysts represent an 
appropriate source of DCF growth rates, are reasonable indicators 
of investor expectations and are more accurate than forecasts 
based on historical growth. These studies show that investors rely 
on analysts’ forecasts to a greater extent than on historic data only. 

In view of the foregoing, with all due respect, Mr. Parcell’s commen 

regarding the “problematic” nature of relying upon EPS growth forecasts is 

incorrect. 

Do you have any comment upon the 2010 cclnvestor Alert” Analyzing 

Recommendations” by the Securities and Exchange Commission (“SEC”) 

cited by Mr. Parcell at lines 17 - 29 on page 4 of his surrebuttal testimony? 

~~ 

Morin 298. 0 
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Yes. Mr. Parcell’s citation is misplaced as it pertains to “buy, hold, or sell” 

recommendations by security analysts’ relative to common stock and not to 

security analysts’ projection of EPS growth rates. 

On page 5, line 17 through page 6, line 5 of his surrebuttal testimony, Mr. 

Parcell claims that your statement regarding his use of the most recent 

three-month average yields on 20-year U.S. Treasury bonds is inconsistent 

with your own analyses. Please comment. 

Mr. Parcell is incorrect. He is correct when he states that my application of the 

RPM and CAPM models do rely, in part, upon historical risk premiums. 

However, in using historical risk premiums, I rely upon both the arithmetic mean 

historical risk premium and a Predictive Risk Premium Model” (“PRPMTM“) 

equity risk premium, both of which are expectational, or forward-looking in 

nature. Statistically, the arithmetic mean is “the best estimate of the expected 

value of a variable that has behaved randomly in the past” as noted by lbbotson@ 

SBBI’ 2013 Valuation Yearbook - Market Results for Stocks, Bonds. Bills and 

Inflation (“SBBI - 2013”)” on page 58 (see page 10 of Schedule 7R of Exhibit 

PMA-2). And the PRPMTM, by,its nature, produces a predicted or forward-looking 

equity risk premium. Hence, Mr. Parcell is incorrect. My statements regarding his 

use of historical / current yields on 20-year U.S. Treasury bonds are not 

inconsistent with my own analyses. Once again, Mr. Parcell has 

mischaracterized my testimony. 

Ibbotson@ SBBI” - 2013 Valuation Yearbook - Market Results for Stocks, Bonds, 
Bills and inflation (Morningstar, Inc., 201 3). 

I1 
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7. 

4. 

3. 

4. 

On page 6, lines 15 - 29 of his surrebuttal testimony, Mr. Parcell discusses 

your comments relative to the use of forecasted versus historical I current 

yields in a CAPM analysis. Please comment. 

Mr. Parcell states on lines 23 - 24 on page 6 that “[ulse of the current yield in a 

DCF context is similar to using the current risk-free rate in a CAPM context.” 

While that statement is true, neither Mr. Parcell nor I used a current dividend 

yield in our DCF analyses. As he stated page 18 of his direct testimony, “ I  believe 
. .  

the most appropriate dikiend yield component is a quarterty compounding 

variant, which is expressed as follows: 

Do (1 + 0.5d 
P o  

Yield = 

Thus, Mr. Parcell actually used a projected dividend yield in his DCF 

analysis, which is not analogous to using the current risk-free rate in a CAPM 

analysis. 

On page 7, lines 1 - 5 of his surrebuttal testimony, Mr. Parcell states that it 

is proper to consider both geometric and arithmetic mean returns because 

“investors have access to both types of returns when they make 

investment decisions.” Please comment. 

Both Mr. Parcell and I have relied upon historical market equity returns from 

lbbotson Associates. It is only logical that if investors have access to these 

returns, they also have access to lbbotson Associates recommendation I 

conclusion that onJ the arithmetic mean return / equity risk premium is 

appropriate for cost of capital purposes because it is the “most appropriate when 
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Q. 

4. 

Q. 

A. 

Q. 

A. 

discounting future cash flows as they state on pages 55 - 56 of SBBl - 2013 

Valuation. 

Mr. Parcell maintains that it is not necessary to incorporate an empirical 

CAPM (“ECAPM”) analysis. Please comment. 

Mr. Parcell’s discussion on line 21, page 8 through line 2, page 9 of his 

surrebuttal testimony once again ignores empirical academic literature. Both my 

direct and rebuttal testimonies cited the academic literature which have 

determined that the Security Market Line (“SML”) described by the CAPM 

formula at any qiven moment in time is not as steeply sloped as the predicted 

SML. This literature underscores that the traditional CAPM understates the cost 

rate for common equity for companies with betas less than 1.0 and overstates 

the cost rate for companies with betas greater than 1 .O. The ECAPM is not based 

upon any assumptions of mine, but rather upon extensive academic empirical 

research. 

Do you have any final comment? 

Yes. The fact that I have not addressed all of Mr. Parcell’s comments upon my 

* b  

rebuttal testimony should not be taken to mean that I am in agreement with those 

comments. 

Does that conclude your rejoinder testimony? 

Yes. 
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Edmonton AB T5J 3W 
Canada 

INDEPENDENT AUDITORS’ REPORT 

To the Directors of Chaparral City Water Company 

We have audited the accompanying financial statements of Chapanal City Water Company, which comprise the 
balance sheet and statement of capitalization as at December 31, 2011, the statements income, changes in 
common stockholder‘s equlty and cash flows for the year then ended, and notes, comprising a summary of 
significant accounting policies and other explanatory information. 

Management‘s Responsibility for the Financial Statements 

Management is responsible for the preparation and fair presentation of these financial statements in accordance 
with U.S. generally accepted accounting principles, and for such internal control as management determines is 
necessary to enable the preparation of financial statements that are free from material misstatement, whether due 
to fraud or error. 

Auditors’ Responsibility 

Our responsibility is to express an opinion on these consolidated financial statements based on our audit. We 
conducted our audit in accordance with Canadian generally accepted auditing standards. Those standards require 
that we comply with ethical requirements and plan and perform the audit to obtain reasonable assurance about 
whether the financial statements are free from material misstatement. 

An audit involves performing procedures to obtain audit evidence about the amounts and disclosures in the 
financial statements. The procedures selected depend on our judgment, including the assessment of the risks of 
material misstatement of the financial statements, whether due to fraud or error. In making those risk assessments, 
we consider internal control relevant to the entity’s preparation and fair presentation of the financial statements in 
order to design audit procedures that are appropriate in the circumstances, but not for the purpose of expressing 
an opinion on the effectiveness of the entity’s internal control. An audit also includes evaluating the 
appropriateness of accounting policies used and the reasonableness of accounting estimates made by 
management, as well as evaluating the overall presentation of the financial statements. 

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our audit 
opinion. 

Opinion 

In our opinion, the financial statements present fairly, in all material respects, the financial position of Chaparral 
City Water Company as at December 31, 2011 and the results of its financial performance and its cash flows for 
the year then ended in accordance with US.  generally accepted accounting principles. 

Chartered Accountants 

April 27,2012 
Edmonton, Canada 
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Chaparral City Water Company 
Balance Sheet 
December 31,2011 

Assets 
Utility plant (Note 3) 
Less: accumulated depredation 
Construction work in progress 

Net utility plant 

Other Property and investments 
Goodwill 
Restricted cash 

Current Assets 
Cash and cash equivalents 
Accounts receivable, net of allowance of $17,787 
Other accounts receivable 
Unbilled revenues 
Deferred income taxes - current 
Regulatory assets - current (Note 2) 
Prepaid expenses and other current assets 

Total current assets 

Other Assets 
Debt issuance costs 

Total other assets 

$ 64,384,389 
(23,374,244) 

339.21 Q 
41 349.364 

3,321,058 
730.638 

4.051.g96 

1,841 ,157 
450,341 

23,638 
282,881 
12,471 
32,599 

249.763 
2.092.834 

291 507 
291,507 

Total assets 2LAaasu 

CapltalbeUon and LiabillUes 
Common stockholder's equity 
Long-term debt, less current maturities (Note 4) 

Commitments and contingendes (Note 9) 

Cwrent Liabilities 

Total capitalization 

Long-term debt, current (Note 4) 
Accounts payable 
Intercompany payables due to related party 
Income taxes payable 
Accrued employee expenses 
Accnred Interest 
Other 

Total current liabilities 

Other Credits 
Customer deposits 
Advances for construction 
Contributions in aid of construction, net 
Deferred income taxes 
Regulatory liabilities (Note 2) 
Other 

Total other credits 

Total capitalization and liabilities 

S 22,854,464 

27.789.484 
4.935- 

365,000 
342,163 
31 5,434 
367,118 
42,420 
23,785 

238.874 
1,692,794 

208,350 
4,620,636 

12,461,325 
1,279,250 

461,005 
66.573 

19.103J3Q - 
The accompanying notes are an integra! part of these financial statements 
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Chaparral City Water Company 
Statement of Capitalization 
December 31,201 I 

Common stockholder's equity 
Common stock 
Additional paid-in capital 
Retained earnings 

$ 4,603,140 
14,959,074 
3,292,254 

Total common stockholder's equity 22,854,464 

Long-term debt 
Industrial Development Authority Bonds 

Series 1997A term bonds, due December 1,2022 (5.40%) 
Series 1997B term bonds, due December 1,2022 (5.30%) 

4,515,000 
785.000 

Total long-term debt 5,300,000 

Less: current maturities (365.000) 

4,935.000 Long-term debt, less current maturities 

Total capitalization $27.789.464 

The accompanying notes are an integral part of these financial statements 
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Chaparral City Water Company 
Statement of Income 
Year Ended December 31,2011 

Operating revenues 
Sales of water 

Operating expenses 
Water purchased 
Power purchased for pumping 
Other operation expenses 
Administrative and general expenses 
Maintenance 
Depreciation 
Property and other taxes 
Gain on settlement for removal of wells 

Total operating expenses 

964,143 
553,148 

1,450,136 
428,764 

225,770 
C760,OOO) 
5.969.112 

I ,226,856 

1,880,295 

Operating income 2.989.135 

Other income (expense) 
Interest income 
Interest expense 

Total other income (expense) 

575 
(332.462) 
(331.887) 

Income from operations before income tax expense 2.657.248 

Income tax expense 1.259.949 

Net income Lls!za2 

The accompanying notes am an integml part of these financial statements 
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Chaparral City Water Company 
Statement of Changes in Common Stockholder's Equity 
Year Ended December 31.201 I 

Balance, January 1,201 I 

Dividends on Common Stock 

Net income 

Balance, December 31,2011 

Additional 
Common Paid-in Retained 

Stock Capital Earnings Total 

$4,603,140 $14,959,074 $3,394,951 $22,957,165 

- (1,500,000) (I ,500,000) 

- - 1,397.299 1,397,299 

.- 

The accompanying notes are an integral part of these financial statements 
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Chgparral City Water Company 
Statement of Cash Flows 
Year Ended December 31,201 1 

Cash flows from operating activities 
Net income 
Adjustments to reconcile net income to net cash provided by operating activities: 

Depreciation 
Deferred i n m e  taxes 
Amortization of debt issuance costs 
Gain on settlement for removal of wells 
Changes in operating assets and liabilities: 

Accounts receivable 
Other accounts receivable 
Unbilled revenues 
Materials and supplies 
Prepaid expenses and other current assets 
Taxes receivabldpayable 
Other assetslliabilities 
Accounts payable 
Intercompany receivables/payables 
Customer deposits 
Other 

Net cash flows provided by operating activities 

Cash flows from investing activities 
Capital expenditures 
Change in restricted cash 

Cash flows from financing activities 
Receipt of advances for and contributions in aid of construction 
Refunds on advances for construction 
Repayments of long-term debt 
Common dividends paid 

Increase in cash and cash equivalents 

Net cash flows used in investing activities 

Net cash flows used in financing activities 

Cash and cash equivalents at beginning of year 

Cash and cash equivalents at end of year 

Supplemental disclosure of cash flow information 

Interest paid 

$ 1,397,299 

1,880,295 
525,053 
26,501 

(760,000) 

(39,582) 
41,248 
77,300 
531 8 

(33,549) 
321,135 

(121,813) 
97,654 

137,740 
(66,116) 
(21.500) 

3.467.183 

(1,000,383) 
(61 

(1,000.389) 

37,045 
(I 14,858) 
(345,000) 

(1,500.0001 
(1.922.81 3) 

543,981 

1.297.176 

l L l J k u z  

$ 303,595 
S 169.185 Income taxes paid, net of refunds ~~ 

The accompanying notes are an integml part of these financial statements 
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Chaparral City Water Company 
Notes to Flnancial Statements 
December 31,201 1 

1. Summary of Significant Accounting Policies 

Nature of Operations 
Chaparral City Water Company (“CCWC” or “the Company”) is an Arizona public utility company 
engaged principally in the purchase, production, distribution and sale of water. CCWC serves 
approximately 13,000 customers in Fountain Hills, Arizona and a portion of the Crty of Scottsdale, 
Arizona. Regulated by the Arizona Corporation Commission (‘ACC“), CCWC is required to provide 
service and grant credit to customers within its defined service area. 

On June 7,2010, American States Water Company ( “AW) ,  the parent company of CCWC, 
entered into a stock purchase agreement with EPCOR Water (USA) Inc. (‘EPCOR“) to sell all of 
the common stock of CCWC. The consummation of the transaction contemplated by the 
agreement was subject to customary conditions, including among other things, regulatory approval 
by the ACC. The ACC voted on March 30,201 1 to approve the transaction and issued a final order 
on April 7,201 1. 

On May 31,201 1, EPCOR completed the acquisition of 100% of the common stock of CCWC from 
AWR for total consideration of $30 million and the assumption of $5 million in long-term debt. 

Basis of Presentation 
The preparation of financial statements of CCWC on a stand-alone basis is in accordance with 
accounting principles generally accepted in the United States of America and requires the use of 
estimates and assumptions that affect (i) the reported amount of assets and liabilities, (ii) 
disclosure of contingent assets and liabilities known to exist as of the date the financial statements 
are published, and (iii) the reported amount of revenues and expenses recognized during each 
period presented. Actual results could differ from those estimates. 

Regulatory Accounting 
CCWC‘s accounting policies conform to accounting principles generally accepted in the United 
States of America, including the accounting principles for rate-regulated enterprises, which reflect 
the rate-making policies of the ACC, and are maintained in accordance with the Uniform System of 
Accounts prescribed by the ACC. CCWC is subject to regulation by the ACC to the extent 
necessary to enable the ACC to determine that CCWC’s rates constitute reasonable costs to its 
customers. Under such accounting guidance, rate regulated entities defer costs and credits on the 
balance sheet as regulatory assets and liabilities when it is probable that those costs and credits 
will be recognized in the ratemaking process in a period different from the period in which they 
would have been reflected in income by an unregulated company. These deferred regulatory 
assets and liabilities are then reflected in the income statement in the period in which the same 
amounts are reflected in the rates charged for service. The amounts included as regulatory assets 
and liabilities that will be collected over a period exceeding one year are classified as long-term 
assets and liabilities as at December 31. 201 1. 

Cash and Cash Equivalents 
Cash equivalents consist of highly liquid money market instruments with original maturities of three 
months or less. At times, cash and cash equivalent balances may be in excess of federally insured 
limits. CCWC‘s cash and cash equivalents are held with financial institutions with high credit 
standings. 

7 
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Chaparral City Water Company 
Notes to Financial Statements 
December 31,201 1 

Restricted Cash 
In accordance with the terms of its long-term debt agreements, CCWC is required to maintain 
amounts on deposit in a trust account (the Debt Service Reserve) for payment of principal and 
interest (Note 4). The funds in this account will be maintained until such time that the terms of the 
financing agreement are fully satisfied. At December 31,201 1, CCWC had $730,638 classified as 
non-current restricted cash on the balance sheet in connection with this debt service reserve. 

Accounts Receivable 
Accounts receivable is reported on the balance sheet net of any allowance for doubtful accounts. 
The allowance is based on CCWC's evaluation of the receivable portfolio under current conditions 
and review of specific problems and such other factors that, in management's judgment, requires 
recognition in estimating losses. 

Utility Plant and Depreciation 
CCWC capitalizes as utility plant the cost of additions and replacements of retirement units. Such 
costs include labor, materials, and certain indirect charges. 

Depreciation is computed utilizing the straight-line group method at fates based on the estimated 
useful lives of the assets as prescribed by the ACC. The composite provision for depreciation for 
CCWC was approximately 3.99% for the year ended December 31,201 1. Expenditures for 
maintenance and repairs are expensed as incurred. Replaced or retired property costs, including 
cost of removal, are charged to the accumulated provision for depreciation. 

Impairment of Long-Lived Assets 
Long-lived assets are reviewed for impairment annually or whenever events or changes in 
circumstances indicate that the carrying amount of an asset may not be fully recoverable in 
accordance with the accounting guidance for the impairment or disposal of long-lived assets. 
CCWC will recognize an impairment loss only if the carrying value amount of a long-lived asset is 
not recoverable from customer rates authorized by the ACC. An impairment loss is measured as 
the excess of the carrying value over the amounts recovered in customer rates. CCWC also 
periodically reviews its utilrty plant for possible impairment in accordance with the accounting 
guidance for regulated enterprises for accounting for abandonments and disallowances of plant 
costs. 

Goodwill 
In accordance with the accounting guidance for goodwill and other intangible assets, goodwill is 
tested for impairment at least annually and more frequently if circumstances indicate that it may be 
impaired. The goodwill impairment model is a two-step process. First, it requires a comparison of 
the book value of net assets to the fair value of the related operations that have goodwill assigned 
to them. CCWC uses the terminal multiple valuation method in estimating fair value which 
assumes a business will be sold at the end of the projection period at a specific terminal multiple. 
Earnings and discounted cash flows were developed from CCWC's internal forecasts. Additionally, 
management must make an estimate of a weighted average cost of capital to be used as a 
discount rate, which takes into account certain risk and size premiums, long-term bond yields, and 
the capital structure of the industry. Changes in these projections or estimates could result in 
CCWC either passing or failing the first step in the accounting guidance impairment model, which 
could significantly change the amount of any impairment ultimately recorded. 

8 



ExhibR PMA-3 
Schedule 1 

P8@3 11 of 18 

Chaparral City Water Company 
Notes to Financial Statements 
December 31,201 1 

CCWC also considers other qualitative and quantitative factors, including terminal multiples used in 
the water industry, the regulatory environment in which the Company operates that can significantly 
impact future earnings and cash flows, and the effects of the volatile current economic 
environment. If the fair value is determined to be less than book value, a second step is performed 
to compute the amount of the impairment. In this process, a fair value for goodwill is estimated, 
based in part on the fair value of the Company's assets and liabilities used in the first step, and 
compared to its carrying value. The amount by which carrying value exceeds fair value represents 
the amount of goodwill impairment. 

As of December 31,201 I, the $3,321,058 of goodwill is not considered to be at risk of impairment 
as CCWC's sale to EPCOR indicates a fair value above the book value of the Company. 

Revenues 
CCWC records operating revenues when the service is provided to customers. Revenues include 
amounts billed to customers on a cycle basis based on meter reading for services provided and 
unbilled revenues representing estimated amounts to be billed for usage from the last meter 
reading date to the end of the accounting period. Actual usage may vary from this estimate. 

Advances for Construction & Contributions in aid of Construction 
Advances for construction represent amounts advanced by developers, which are refundable over 
10 to 20 years. Refund amounts under the contracts are based on annual revenues from the 
extensions. After all refunds are made, any remaining balance is transferred to contributions-in-aid 
of construction. There were $129,200 of advances that expired and transferred to contributions-in- 
aid of construction during the year ended December 31,201 1. Contributions in aid of construction 
are similar to advances, but require no refunding and are amortized over the useful lives of the 
related property. 

Fair Value of Financial Instruments 
For cash and cash equivalents, accounts receivable, accounts payable and short-term debt, the 
carrying amount is assumed to approximate fair value due to the short-term nature of the amounts. 
The table below estimates the fair value of long-term debt held by CCWC. Rates available to utility 
subsidiaries at December 31,201 1 for debt with similar terms and remaining maturities were used 
to estimate fair value for long-term debt. Changes in the assumptions will produce differing results. 

Financial liabilities: 
Long-term debt 

December 31,201 1 
Carrying Amount Fair Value 

$ 5,300,000 $ 6,089,055 

Debt Issuance Costs 
Original debt issuance costs are capitalized and amortized over the lives of the respective issues. 
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Chaparral City Water Company 
Notes to Financial Statements 
December 31,201 1 

Sales and Use Taxes 
In addition to the collection of regular rates, CCWC separately charges and collects from Is 
customers a proportionate share of any privilege, sales and use tax in accordance with ACC rules. 
CCWC bills and collects these taxes from its customers, which are then remitted to the state and 
local governments on a monthly basis. Because CCWC acts as an agent, these taxes are 
accounted for on a net basis. During the year ended December 31,201 1, CCWC billed its 
customers $901,757 for these taxes. 

Related Party Transactions 
Prior to the close of business on May 31,201 1, CCWC received various services from its former 
parent, AWR, and from Golden State Water Company (“GSWC“), a wholly owned subsidiary of 
A m .  AWR maintained coverage to insure against property and general liability claims incurred in 
the ordinary course of CCWC’s business. Ultimate settlements of claims that occurred prior to the 
close of business on May 31,201 1 are the responsibility of A m .  GSWC also allocated certain 
corporate office administrative and general costs to CCWC using agreed upon allocation factors 
based on a weighted rate calculated from the number of customers, utility plant, expenses and 
labor costs (“four-factor method”) that was established by the California Public Utilities Commission 
for regulated companies. In addition, CCWC remitted its federal tax payables to AWR (as the filer 
of the consolidated return in which it is included). As at May 31, 201 1, total intercompany 
payables due to AWR and affiliates were $343,216 for these items. All amounts were settled as 
part of the acquisition of CCWC by EPCOR. 

During June 1,2011 through December 31,201 1 CCWC benefaed from shared services provided 
by EPCOR and its wholly owned subsidiary, EPCOR Water Services Inc. These services include 
customer service, regulatory affairs, human resources, insurance, legal, employee benefits, 
management, accounting and financial services. All transactions are in the normal course of 
operations and are based on normal commercial rates. As at December 31,201 1, total 
intercompany payables due to EPCOR and its affiliates were $31 5,434. 

Subsequent Events 
CCWC has evaluated events and transactions that occurred after December 31,201 1 through 
March 29, 2012, which is the date these financial statements were issued. 

New Accounting Pronouncements 
Recentlv adODted accountina Dronouncements: In October 2009, the FASB issued an update to 
the accounting standards and provided amendments to the criteria of Accounting Standards 
Codification Topic 605, “Revenue Recognition: for separately recognizing consideration in 
multiple-deliverable arrangements. The amendments establish a selling price hierarchy for 
determining the selling price of a deliverable. This guidance was effective for CCWC beginning 
January 1,201 1 and did not have an impact on its financial statements. 

In January 2010, the FASB issued an update to the accounting standards and amended the 
disclosure guidance with respect to fair value measurements. Specifically, the new guidance 
requires disclosure of amounts transferred in and out of Levels I and 2 fair value measurements, a 
reconciliation presented on a gross basis rather than a net basis of activity in Level 3 fair value 
measurements, greater disaggregation of the assets and liabilities for which fair value 
measurements are presented and more robust disclosure of the valuation techniques and inputs 
used to measure Level 2 and 3 fair value measurements. The adoption of this guidance had no 
impact on CCWC‘s financial statements. 
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Other accounting standards that have been issued or proposed by the FASB or other standards- 
setting bodies that do not require adoption until a future date are not expected to have a material 
impact on CCWC’s financial statements upon adoption. 

2. Regulatory Matters 

In accordance with accounting principles for rate-regulated enterprises, CCWC records regulatory 
assets, which represent probable future revenue associated with certain costs that will be 
recovered from customers through the ratemaking process, and regulatory liabilities, which 
represent probable future reductions in revenues associated with amounts that are to be credited to 
customers through the ratemaking process. At December 31,201 1, CCWC had approximately 
$425,381 of net regulatory liabilities not accruing carrying costs. Regulatory assets, less regulatory 
liabilities, included in the balance sheet as at December 31. 2011 are as follows: 

Deferred general rate case costs $ 107,099 

Proceeds on settlement of removal of wells (598,592) 
Retroactive revenues (3,025) 

(428,406) 

Asset retirement obligations 66,112 

Less: current asset balance 

Deferred General Rate Case Costs: 
Deferred rate case expenses are capitalized as regulatory assets and amortized as specified by 
the ACC for ratemaking purposes. In November 2009, CCWC filed an application for rehearing on 
several issues, including the recovery of previously incurred rate case costs in connection with an 
appeal and subsequent remand proceeding. On April 7,201 1, the ACC issued a final decision 
allowing CCWC to recover an additional $100,000 of rate case expenses incurred in its appeal of 
its 2006 general rate case and the subsequent remand proceeding before the ACC. 

Asset Retirement Obtigatlons: 
As more fully discussed in Note 3, effective January 1, 2003, CCWC adopted the accounting 
guidance for asset retirement obligations. Because retirement costs have historically been 
recovered through rates at the time of retirement, upon implementing the accounting guidance, the 
cumulative effect was reflected as a regulatory asset. CCWC will also reflect the gain or loss at 
settlement as a regulatory asset or liability on the balance sheet. 

Proceeds on Settlement for Removal of Wells: 
In 2005, in an agreement with the Fountain Hills Sanitary District (“FHSD”), CCWC agreed to 
permanently cease using one of its wells in order for the FHSD to secure an Aquifer Protection 
Permit for its recharge system. Based on previous rulings by the ACC on similar gains, CCWC 
recognized a net gain of $760,000 (50% of the proceeds) in 2005 related to the settlement 
agreement and established a regulatory liability for the remaining $760,000 pending the ACC’s 
review of the matter. On October 8, 2009, the ACC ordered CCWC to treat the entire settlement 
proceeds of $1,520,000 as a reduction to rate base. As a result, CCWC recognized a loss of 
$760,000 during the third quarter of 2009 and increased the regulatory liability by this amount. 

In November 2009, CCWC filed an application for rehearing on several issues including the sharing 
of this gain from the settlement proceeds. On April 7, 201 1, the ACC issued a final order to 
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reverse its October 2009 decision and allowed CCWC to retain 50% of the $1,520,000 Settlement 
proceeds. Accordingly, for the year ended December 31, 201 1, CCWC recorded a pretax gain of 
$760,000 and reduced the regulatory liability related to the settlement of removal of wells. 

Retroactive Revenues 
As part of the April 7, 201 1 ACC decision on the proceeds on settlement of removal of wells and 
additional rate case expenses, CCWC was authorized to mover the difference in revenues 
between what would have been collected todate had the April 7,201 1 decision been in place 
effective October 2009, and revenues actually collected to-date under rates approved from the 
original 2009 decision. Accordingly, in May 201 1 CCWC recorded retroactive revenues of 
$149,258 to be collected, with interest at 6% per annum, through a six-month surcharge. During 
the six month surcharge collection period, CCWC collected excess revenues in the amount of 
$3,025 and therefore recorded a regulatory liability in the balance sheet as at December 31, 201 1. 

3. Utility Plant 

The following table reflects CCWC's utility plant by major class as at December 31, 201 1 

Land 
Intangible assets 
Source of water supply 
Pumping 
Water treatment 
Transmission and distribution 
Other property and equipment 

Less: Accumulated depreciation 
Construction work in progress 
Net utility plant 

$ 271 ,a57 
1,282,734 
3,373,394 
6,029,036 
7,025,559 

44,523,384 

64,384,389 
(23,374,244) 

339,219 
$ 41,349,364 

i ,878,425 

As at December 31, 201 1, the intangible assets included in Utility Plant consist of unamortized 
water rights for the additional Central Arizona Project (YCAP") allocation to CCWC in the amount of 
1,931 acre-feet per year. In November 2007, a final written agreement was executed and CCWC 
paid approximately $1.3 million for these additional CAP water rights (see Note 9). 

Asset Retirement Obligation 
Effective January 1, 2003, CCWC adopted accounting guidance for asset retirement obligations, 
which requires businesses to record the fair value of a liability for an asset retirement obligation in 
the period in which it is incurred. When the liability is initially recorded, CCWC capitalizes a cost by 
increasing the carrying amount of the related long-lived asset. Over time, the liability is accreted to 
its present value each period, and the capitalized cost is depreciated over the useful life of the 
related asset. Upon settlement of the liability, CCWC either settles the obligation for its recorded 
amount or incurs a gain or loss upon settlement. CCWC's legal obligations for retirement reflect 
principally the retirement of wells, which by law need to be properly capped at the time of removal. 
Retirement costs have historically been recovered through rates at the time of retirement. 
Accordingly, at implementation of the guidance for asset retirement obligations, the cumulative 
effect was reflected as a regulatory asset. The Company also reflects the gain or loss at settlement 
as a regulatory asset or liability on the balance sheet. 

For the year ended December 31,201 I, CCWC incurred accretion of $3,536. 
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4. Long-term Debt 

Industrial Development Authority Bonds 
Substantially all of utility plant is pledged as collateral for CCWC's Industrial Development Authority 
("IDA") Bonds. The Bond Agreement, among other things, (i) requires CCWC to maintain certain 
financial ratios: (ii) restricts CCWC's ability to incur debt and make liens, sell, lease or dispose of 
assets, merge with another corporation, and (iii) restricts the payment of dividends. CCWC 
maintains a debt service reserve fund, which had a balance of $655,760 at December 31,201 1. 
Amounts are classified as noncurrent restricted cash on the balance sheet. The loan and trust 
agreement contains restrictive covenants, including the maintenance of a debt service coverage 
ratio of 2.0, as defined in the loan and trust agreement, calculated annually at year end. As of 
December 31,201 1, CCWC was in compliance with all covenants under the loan and trust 
agreement. 

Maturities of long-term debt outstanding at December 31, 201 1 are as follows: 

201 2 
201 3 
2014 
2015 
2016 
Thereafter 

Less: current portion 

$ 365,000 
390,000 
405,000 
430,000 
450,000 

3,260,000 
5,300,000 
(365,000) 

$ 4,935,000 

Repayment Contract 
In 1984, CCWC entered into an agreement with the United States Bureau of Reclamation for 
construction of a delivery and storage system to transport CAP water to CCWC's property (the 
"Delivery Agreement"). In connection therewith, a repayment obligation was incurred by CCWC 
related to construction costs plus interest. CCWC made the final payment on this obligation in 
2006. Interest accrued at a rate of 3.34% per annum. The cost of the constructed assets is 
recorded as utility plant. Under the terms of the Delivery Agreement, CCWC retains the right to 
use the delivery and storage system for an unspecified time period conditional upon meeting 
certain obligations including making scheduled principal and interest repayments for the 
construction costs and operating and maintaining the system. The Delivery Agreement also 
provides that the United States Bureau of Reclamation retains ownership of the system. Pursuant 
to this Agreement, CCWC continues to maintain a debt senn'ce reserve fund, which had a balance 
of $74,879 at December 31,2011. This amount is classified as part of noncurrent restricted cash 
on the balance sheet. 

5. Dividend Limitations 

CCWC is subject to contractual restrictions on its ability to pay dividends. CCWC's maximum 
ability to distribute dividends is limited to maintenance of no more than 55% debt in the capital 
structure for the quarter immediately preceding the distribution. The ability of CCWC to pay 
dividends is also restricted by Arizona law. Under restrictions of the Arizona tests, approximately 
$1.6 million was available to pay dividends at December 31,201 1. Contractual restrictions are the 
most restrictive. On May 26, 201 1, CCWC distributed a cash dividend of $1.5 million to its then- 
parent, AWR. 
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6. Taxes on Income 

The Company's financial statements recognize the current and deferred income tax consequences 
that result from the Company's activities during the current and preceding periods pursuant to the 
provisions of Accounting Standards Codification Topic 740, Income Taxes (ASC 740), as if the 
Company were a separate taxpayer rather than a member of the parent company's consolidated 
income tax retum group. Differences between the Company's separate company income tax 
provision and cash flows attributable to income taxes pursuant to the provisions of the Company's 
tax sharing arrangement with the parent company will be recognized as capital contributions from, 
or dividends to, the parent company. 

The Company applies the provisions of the accounting guidance for accounting for income taxes, 
which requires the use of an asset and liability approach in accounting for income taxes. This 
approach requires the recognition of deferred tax assets and liabilities for the expected future tax 
consequences of events that have been recognized in the Company's financial statements or tax 
returns. 

The significant components of the deferred tax assets and liabilities as reflected in the balance 
sheet at December 31,201 1 were: 

Deferred tax assets 
Contributions and advances $ 3,274,795 
Regulatory liability-related (well-removal settlement) 121,421 
Other 17,345 

3,413,561 
Deferred tax liabilities 
Goodwill 
Fixed assets 

(I ,267,980) 
(3,412,360) 
(4,680,340) 

Accumulated deferred income taxes, net $ (1,266,779) 

The current and deferred components of income tax expense were as follows: 

Current provision 
Federal 
State 

Total current tax expense 

Deferred' provision 
Federal 
State 
Adjustment to enacted state rate 

Total deferred tax expense 

$ 605,353 
129,543 
734,896 

457,677 
92,692 
(25,316) 
525,053 

Total income tax expense $ 1,259,949 

Income tax expense from continuing operations for the year was higher than the amount that would 
result from applying the domestic corporate income tax rate primarily as a result of an adjustment 
made to the Company's component 1 goodwill which was reflected on its 2010 income tax return 
as filed as well as certain other adjustments made on amended 2006 through 2009 income tax 
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returns. In additiin, the federal statutory rate differs from the effective rate due to state taxes, net of 
federal effect. 

As at December 31,201 1, the Company had no unrecognized tax benefds. 

7. Employee Benefit Plans 

Certain CCWC employees participated in a defined benefd plan (the "Plan") administered by AWR 
that provided eligible employees (through the close of business on May 31, 201 1) monthly benefh 
upon retirement based on average salaries and length of service. The pension costs for CCWC 
were $25,522 for the period January 1,201 1 through May 31,201 1 and have been included in 
administrative and general expenses on the statement of income. On June 1, 201 1 employees of 
CCWC were no longer eligible to participate in the Plan as a result of the acquisition of CCWC by 
EPCOR. 

Certain CCWC employees were also included in the 401 (k) Investment Incentive Program (the 
"401(k) Plan") administered by AWR through May 31, 201 1, under which employees may invest a 
percentage of their pay, up to a maximum investment prescribed by law, in an investment program 
managed by an outside investment manager. Company contributions to the 401(k) Plan are based 
upon a percentage of individual employee contributions. CCWC contributions to the 401(k) Plan 
for the period January I ,  201 1 through May 31,201 1 totaled $1 1,763. On June 1,201 I employees 
of CCWC were no longer eligible to participate in the 401 (k) Plan as a result of the acquisition of 
CCWC by EPCOR. 

On June 1,201 1, CCWC employees became eligible to participate in the TriNet 401 (k) Plan - 
EPCOR Water (USA), Inc. (the "TriNet 401(k) Plan"). Eligible employees may invest a percentage 
of their pay, up to a maximum investment prescribed by law, in an investment program managed 
by an outside investment manager. Company contributions to the TriNet 401(k) Plan are based 
upon a percentage of individual employee contributions. CCWC contributions to the TriNet 401 (k) 
Plan for the period June 1,201 1 through December 31,201 1 totaled $31,453. 

8. Related-Party Transactions 

Through the close of business on May 31,201 1, CCWC benef~ed from customer service, 
regulatory affairs, human resources, insurance, legal, employee benefits, management, accounting 
and financial services provided and paid for by AWR and reimbursed by CCWC. AWR allocated 
these costs to CCWC using agreed upon allocation factors based on a weighted rate calculated 
from the number of customers, utildy plant, expenses and labor costs ("four-factor method") that 
was established by the California Public Utilities Commission for regulated companies. The costs 
for these services, including allocated costs for the employee benefit plans discussed above, were 
$356,238 for the period January 1,201 1 through May 31,201 1 and have been included in other 
operation expenses and administrative and general expenses. 

Between June 1,201 1 and December 31,201 1, CCWC benefited from shared services which 
included customer service, regulatory affairs, human resources, insurance, legal, employee 
benefds, management, accounting and financial services provided and paid for by EPCOR. All 
transactions are in the normal course of operations and are based on normal commercial rates. 
The costs for these services were $416,931 and have been included in other operation expenses 
and administrative and general expenses. During this same period, administrative and general 
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expenses were offset by $33,831 for employee costs that were transferred to other wholly owned 
subsidiaries of EPCOR. 

9. Commitments and Contingencies 

CCWC obtains its water supply from one operating well and from Colorado River water delivered 
by the CAP. The majority of CCWC's water supply is obtained from its CAP allocation and well 
water is used for peaking capacity in excess of treatment plant capability, during treatment plant 
shutdowns, and to keep the well system in optimal operating condition. 

CCWC has an assured water supply designation, by decision and order of the Arizona Department 
of Water Resources stating that CCWC has demonstrated the physical, legal and continuous 
availability of CAP water and groundwater, in an aggregate volume of 11,759 acre-feet per year for 
a minimum of 100 years. The 1 1,759 acre-feet is comprised of existing CAP allocation of 8,909 
acre-feet per year, 350 acre-feet per year groundwater allowance, incidental recharge credits of 
500 acre-feet per year, and a Central Arizona Groundwater Replenishment District contract of 
2,000 acre-feet per year. 

CCWC has a long-term water supply contract with the Central Arizona Conservation District (the 
'District") through December 2108, and is entiled to take 8,909 acre-feet of water per year from 
CAP. In connection with this long-tern water supply contract, CCWC pays an annual charge based 
on its full allocation regardless of the amount of water delivered. The rate for such charge is set by 
the District and is subject to annual increases. Based on the District's published new rate 
schedules, the estimated remaining commitment under this contract is $400,905 as at 
December 31,201 I. 

Notwithstanding an assured water supply designation, CCWC's water supply may be subject to 
interruption or reduction, in particular owing to interruption or reduction of CAP water. In the event 
of interruption or reduction of CAP water, CCWC can rely on its well water supplies for short-term 
periods. However, the quantity of water CCWC supplies to some or all of its customers may be 
interrupted or curtailed, pursuant to the provisions of its tariffs. CCWC has the physical capability 
to deliver water in excess of that which is currently accounted for in CCWC's assured water supply 
account. 

CCWC is involved from time to time in claims and litigation, both as plaintiff and defendant, in the 
ordinary course of business. The Company believes that rate recovery, proper insurance 
coverage, and reserves are in place to insure against property, general liability, and workers' 
compensation claims incurred in the ordinary course of business. The Company is of the opinion 
that the outcome of such claims and litigation will not have a materially adverse effect upon 
CCWC's results of operations, financial position or cash flows. 
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INDEPENDENT AUDITORS' REPORT 

To the Directors of Chaparral City Water Company 

We have audited the accompanying financial statements of Chaparral City Water Company, which comprise the 
balance sheet and statement of capitalization as at December 31, 2012, the statements of income, changes in 
common stockholder's equity and cash flows for the year then ended, and notes, comprising a summary of 
significant accounting policies and other explanatory information. 

Managemen fs Responsibility for the Financial Statements 

Management is responsible for the preparation and fair presentation of these financial statements in accordance 
with US. generally accepted accounting principles, and for such internal control as management determines is 
necessary to enable the preparation of financial statements that are free from material misstatement, whether due 
to fraud or error. 

Auditors' Responsibility 

Our responsibility is to express an opinion on these financial statements based on our audit. We conducted our 
audit in accordance with Canadian generally accepted auditing standards. Those standards require that we comply 
with ethical requirements and plan and perform the audit to obtain reasonable assurance about whether the 
financial statements are free from material misstatement. 

An audit involves performing procedures to obtain audit evidence about the amounts and disclosures in the 
financial statements. The procedures selected depend on our judgment, including the assessment of the risks of 
material misstatement of the financial statements, whether due to fraud or error. In making those risk assessments, 
we consider internal control relevant to the entity's preparation and fair presentation of the financial statements in 
order to design audit procedures that are appropriate in the circumstances, but not for the purpose of expressing an 
opinion on the effectiveness of the entity's internal control. An audit also includes evaluating the appropriateness of 
accounting policies used and the reasonableness of accounting estimates made by management, as well as 
evaluating the overall presentation of the financial statements. 

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our audit 
opinion. 

Opinion 

In our opinion, the financial statements present fairly, in all material respects, the financial position of Chaparral City 
Water Company as at December 31, 2012, and its results of operations and its cash flows for the year then ended 
in accordance with U.S. generally accepted accounting principles. 

Yours truly, 

Chartered Accountants 
April 29,201 3 
Edmonton. Canada 

KPMG LLP 1%- a Canadian lhmlled I~bliN pamwtmhp and a member fm of me KPMG 
nerwak of mdependent member firms affiliated mm KPMG lntsrnabonal cwperattve 
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Chaparral City Water Company 
Balance Sheet 
December 31,2012 

Assets 
Utility plant (Note 3) 
Less: accumulated depreciation 
Construction work in progress 

Net utility plant 

Other Property and Investments 
Goodwill 
Restricted cash 

Current Assets 
Cash and cash equivalents 
Accounts receivable, net of allowance of $43,794 
Other accounts receivable 
Unbilled revenues 
Prepaid expenses and other current assets 

Total current assets 

Other Assets 
Regulatory assets - noncurrent (Note 2) 
Debt issuance costs 
Deferred income taxes 

Total other assets 

Total assets 

Capitalization and Liabilities 
Common stockholder's equity 
Long-term debt, less current maturities (Note 4) 

Total capitalization 

Commitments and contingencies (Note 8) 

Current Liabilities 
Long-term debt, current (Note 4) 
Accounts payable 
Intercompany payables due to related party (Note 5) 
Regulatory liabilities (Note 2) 
Accrued interest 
Other 

Total current liabilities 

Other Credits 
Customer deposits 
Intercompany payables due to related party (Note 5) 
Advances for construction 
Contributions in aid of construction, net 
Regulatory liabilities (Note 2) 
Other 

Total other credits 

Total capitalization and liabilities 

-bit PMA-3 

Page 4 Of 16 
Sdmdule 2 

$ 65,617,301 
(25,734,123) 

1,612,943 
4 1,496,121 

3,321,058 
730,646 

4,051,704 

4,931,943 
473,164 

19,981 

79,806 
265,006 

2,839, I 1 I 
3,183,923 

s 26.949.123 
4;545;000 

31,494, i 23 

390,000 
845,144 

2,985,504 
74,500 
22,147 

283,306 
4,600,601 

148,869 
1,500,624 
3,933,916 

12,637,731 
375,080 

70,439 
18,666,659 

$ 54,761,383 

The accompenying notes are en integral pert of these financial statements 
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Common stockholder's equity 
Common stock 
Additional paid-in capital 
Retained earnings 

Total common stockholder's equity 

Long-term debt 
Industrial Development Authority Bonds 

Series 1997A term bonds, due December 1,2022 (5.40%) 
Series 1997B term bonds, due December 1,2022 (5.30%) 

Total long-term debt 

Less: current maturities 

Long-term debt, less current maturities 

Total capitalization 

$ 4,603,140 
19,006,566 
3.339.417 

26,949,123 

4,205,000 
730.000 

4,935,000 

t390.000) 

4.545.000 

$31.494.123 

The accompanying notes are an integral part of these financial statements 
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Year Ended December 31,2012 

Operating revenues 
Sales of water $ 9,119,018 

Operating expenses 
Water purchased 
Power purchased for pumping 
Other operation expenses 
Administrative and general expenses 
Maintenance 
Depreciation 
Property and other taxes 

Total operating expenses 

91 I, 1 56 
565,129 

2,015,901 
1,602,935 

181,576 
1.852.898 
'2191268 

7,348.864 

1.770.154 Operating income 

Other income (expense) 
Other income 
Interest expense 

Total other income (expense) 

2,807 
(283.567) 
(280.760) 

Income from operations before income tax recovery 1.489.394 

58.397 Income tax recovery (Note 6) 

Net income - 

The accompanying notes ere an integral part of these financial stafements 
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Year Ended December 31.2012 

Balance, January 1,2012 

Dividends on Common Stock 

Transaction with shareholder 

Net income 

Balance, December 31,2012 

Additional 
Common Paid-in Retained 

Stock Capital Earnings Total 

$4,603,140 $14,959,074 $3,292,250 $22,854,464 

(1,500,624) (1,500,624) - - 

- 4,047,492 - 4,047,492 

1.547.791 1.547.791 - - 

- s l a Q @ B z m m  

The accompanying notes are an integral part of these financial statements 
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Chaparral City Water Corn pany 
Statement of Cash Flows 
Year Ended December 31,2012 

Cash flows from operating activities 
Net income 
Adjustments to reconcile net income to net cash provided by operating activities: 

Depreciation 
Net gain on sale of property 
Provision for doubtful accounts 
Income tax recovery 
Amortization of debt issuance costs 
Changes in operating assets and liabilities: 

Accounts receivable 
Other accounts receivable 
Unbilled revenues 
Prepaid expenses and other current assets 
Taxes receivabldpayable 
Regulatory asseffliabiiities 
Other assetdiabilities 
Accounts payable 
Intercompany receivabledpayables 
Customer deposits 

Net cash flows provided by operating activities 

Cash flows from investing activities 
Capital expenditures 
Change in restricted cash 

Cash flows from financing activities 
Receipt of advances for and contributions in aid of construction 
Refunds on advances for construction 
Repayments of long-term debt 

Increase in cash and cash equivalents 

Cash and cash equivalents at beginning of year 

Cash and cash equivalents at end of year 

Net cash flows used in investing activities 

Net cash flows used in financing activities 

Supplemental disclosure of cash flow information 

Interest paid 
Income taxes paid, net of refunds 

$ 1,547,791 

1,852,898 
2,800 

26,007 
(58,397) 

26,501 

(48,830) 
3,657 

(62,126) 
(9,797) 

(367,118) 
24,163 

(71,933) 
502,981 

2,670,070 
(59.482) 

5.979.7 85 

(2,509,436) 
(8 )  

(2,509.444) 

40,887 
(54,842) 

1365.0001 
1378.9551 

3,090,786 

1.841.1 57 

$ 285,415 
$ 

The accompanying notes are an integral part of these financial statements 
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1. Summary of Significant Accounting Policies 

Nature of Operations 
Chaparral City Water Company ("CCWC" or "the Company") is an Arizona public utility company 
engaged principally in the purchase, treatment, distribution and sale of water. CCWC serves 
approximately 13,000 customers in Fountain Hills, Ariiona and a portion of the City of Scottsdaie, 
Arizona. Regulated by the Arizona Corporation Commission ("ACC"), CCWC is required to provide 
service and grant credit to customers within its defined service area. EPCOR Water (USA), Inc. 
Owns 100% of the common stock of CCWC. 

Basis of Presentation 
The preparation of financial statements of CCWC is in accordance with accounting principles 
generally accepted in the United States of America and requires the use of estimates and 
assumptions that affect (i) the reported amount of assets and liabilities, (ii) the disclosure of 
contingent assets and liabilities known to exist as of the date the financial statements are 
published, and (iii) the reported amount of revenues and expenses recognized during each period 
presented. Actual results could differ from those estimates. 

Regulatory Accounting 
CCWC's accounting policies conform to accounting principles generally accepted in the United 
States of America, including the accounting principles for rate-regulated enterprises, which reflect 
the rate-making policies of the ACC, and are maintained in accordance with the Uniform System of 
Accounts prescribed by the ACC. CCWC is subject to regulation by the ACC to the extent 
necessary to enable the ACC to determine that CCWC's rates constitute reasonable costs to its 
customers. Under such accounting guidance, rate regulated entities defer costs and credits on the 
balance sheet as regulatory assets and liabilities when it is probable that those costs and credits 
will be recognized in the ratemaking process in a period different from the period in which they 
would have been reflected in the statement of income by an unregulated company. These deferred 
regulatory assets and liabilities are then reflected in the statement of income in the period in which 
the same amounts are reflected in the rates charged for service. The amounts included as 
regulatory assets and liabilities that will be collected over a period exceeding one year are 
classified as long-term assets and liabilities as at December 31, 2012. 

Cash and Cash Equivalents 
Cash equivalents consist of highly liquid money market instruments with original maturities of three 
months or less. At times, cash and cash equivalent balances may be in excess of federally insured 
limits. CCWC's cash and cash equivalents are held with financial institutions with high credit 
standings. 

Restricted Cash 
In accordance with the terms of its long-term debt agreements, CCWC is required to maintain 
amounts on deposit in a trust account (the Debt Service Reserve) for payment of principal and 
interest Note 4. The funds in this account will be maintained until such time that the terms of the 
financing agreement are fully satisfied. At December 31, 2012, CCWC had $730,646 classified as 
noncurrent restricted cash on the balance sheet in connection with this debt service reserve. 

Accounts Receivable 
Accounts receivable are reported on the balance sheet net of any allowance for doubtful accounts 
("the allowance"). The allowance is based on CCWC's evaluation of the receivable portfolio under 
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current conditions and review of specific problems and such other factors that, in management's 
judgment, requires recognition in estimating losses. 

Utility Plant and Depreciation 
CCWC capitalizes as utility plant the cost of additions and replacements of retired units. Such 
costs include labor, materials, and certain indirect charges. 

Depreciation is computed utilizing the straight-line group method at rates based on the estimated 
useful lives of the assets as prescribed by the ACC. The composite provision for depreciation for 
CCWC was approximately 3.56% for the year ended December 31,2012. Expenditures for 
maintenance and repairs are expensed as incurred. Replaced or retired property costs, including 
cost of removal, are charged to the accumulated provision for depreciation. 

Impairment of Long-Lived Assets 
Long-lived assets are reviewed for impairment annually or whenever events or changes in 
circumstances indicate that the carrying amount of an asset may not be fully recoverable in 
accordance with the accounting guidance for the impairment or disposal of long-lived assets. 
CCWC will recognize an impairment loss only if the carrying value amount of a long-lived asset is 
not recoverable from customer rates authoriied by the ACC. An impairment loss is measured as 
the excess of the carrying value over the amounts recovered in customer rates. CCWC also 
periodically reviews its utility plant for possible impairment in accordance with the accounting 
guidance for regulated enterprises for accounting for abandonments and disallowances of plant 
costs. 

Goodwill 
In accordance with the provisions of Accounting Standards Codification Topic 350, Intangibles - 
Goodwill and Other (ASC 350), goodwill is tested for impairment at least annually and more 
frequently if circumstances indicate that it may be impaired. Accounting Standards Update (ASU) 
No. 201 1-08 introduced a qualitative impairment assessment that may be used prior to performing 
step one of the two-step goodwill impairment test. The assessment determines whether it is more 
likely-than-not that the fair value of a reporting unit is less than its carrying amount. If determined 
that there is less than a 50% chance that the fair value of a reporting unit is less than its carrying 
amount, then performing the two step test is unnecessary. 

At year end, CCWC performed a qualitative assessment to determine whether it was more likely 
than not that its book value of net assets were less than the fair value. CCWC considered relevant 
events and circumstances including macroeconomic conditions, industry and market conditions, 
cost factors, financial performance, and other relevant events. 

At December 31,2012, the $3,321,058 of goodwill is not considered to be at risk of impairment. 

Revenues 
CCWC records operating revenues when the service is provided to customers. Revenues include 
amounts billed to customers on a cycle basis based on meter reading for services provided and 
unbilled revenues representing estimated amounts to be billed for usage from the last meter 
reading date to the end of the accounting period. 
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Advances for Construction & Contributions in Aid of Construction 
Advances for construction represent amounts advanced by developers, which are refundable over 
I O  to 20 years. Refund amounts under the contracts are based on annual revenues from the 
extensions. After all refunds are made, any remaining balance is transferred to contributions in aid 
of construction. There were $562,878 of advances that expired and transferred to contributions in 
aid of construction during the year ended December 31,2012. Contributions in aid of construction 
are similar to advances, but require no refunding and are amortized over the useful lives of the 
related property. 

Fair Value of Financial Instruments 
For cash and cash equivalents, accounts receivable, accounts payable and the current portion of 
long-term debt, the carrying amount is assumed to approximate fair value due to the short-term 
nature of the amounts. The table below estimates the fair value of long-term debt held by CCWC. 
Rates available to utility subsidiaries at December 31,2012 for debt with similar terms and 
remaining maturities were used to estimate fair value for long-term debt. Changes in the 
assumptions will produce differing results. 

, 

December 31,2012 
Carrying Amount Fair Value 

Financial liabilities: 
Long-term debt $ 4,935,000 $ 5,642,391 

Sales and Use Taxes 
in addition to the collection of regular rates, CCWC separately charges and collects from its 
customers a proportionate share of any privilege, sales and use tax in accordance with ACC rules. 
CCWC bills and collects these taxes from its customers, which are then remitted to the state and 
local governments on a monthly basis. Because CCWC acts as an agent, these taxes are 
accounted for on a net basis. During the year ended December 31, 2012, CCWC billed its 
customers $906,583 for these taxes. 

Debt Issuance Costs 
Original debt issuance costs are capitalized and amortized over the lives of the respective issues. 

Related Party Transactions 
During the year ended December 31,201 2 CCWC benefited from shared services provided by 
EPCOR Utilities Inc. and its wholly owned subsidiaries, EPCOR Water Services Inc. and EPCOR 
Water (USA) Inc. These services include customer service, regulatory affairs, human resources, 
insurance, legal, employee benefits, management, accounting and financial services. All 
transactions are in the normal course of operations and are based on normal commercial rates. As 
at December 31,2012, total intercompany payables due to EPCOR and its affiliates were 
$2,985,504. 

Subsequent Events 
CCWC has evaluated events and transactions that occurred after December 31,2012 through April 
29, 2013, which is the date these financial statements were issued. 
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New Accounting Pronouncements 
Accounting standards that have been issued or proposed by the Financial Accounting Standards 
Board or other standards-setting bodies that do not require adoption until a future date are not 
expected to have a material impact on CCWC's financial statements upon adoption. 

2. Regulatory Matters 

In accordance with accounting principles for rate-regulated enterprises, CCWC records regulatory 
assets, which represent probable future revenue associated with certain costs that will be 
recovered from customers through the ratemaking process, and regulatory liabilities, which 
represent probable future reductions in revenues associated with amounts that are to be credited to 
customers through the ratemaking process. At December 31,2012, CCWC's net regulatory 
liabilities are not accruing carrying costs. Regulatory assets, less regulatory liabilities, included in 
the balance sheet as at December 31,2012 are as follows: 

Regulatory assets - noncurrent $ 79,806 
Regulatory liabilities: 
Asset retirement obligations (69,753) 
Proceeds on settlement of removal of wells 519,333 

449,580 
Less: current portion (74,500) 

$ 375,080 
Regulatory Assets - Non-Current: 
In October 2009, the ACC issued an order to allow CCWC recovery of 50% of the Central Arizona 
Project ("CAP") M&l charges related to the additional allocation discussed in Note 3 and Note 8. 
The ACC order determines that 50% of the additional allocation was considered used and therefore 
the remaining 50% should be deferred for a period of 48 months. At December 31,2012 the 
deferred regulatory balance above is included in other long term assets on the balance sheet. 

Asset Retirement Obligations: 
As more fully discussed in Note 3, as retirement costs have historically been recovered through 
rates at the time of retirement, upon implementing the accounting guidance for asset retirement 
obligation's, the cumulative effect was reflected as a regulatory asset. CCWC will also reflect the 
gain or loss at settlement as a regulatory asset or liability on the balance sheet. 

Proceeds on Settlement for Removal of Wells: 
In 2005, in an agreement with the Fountain Hills Sanitary District ("FHSD"), CCWC agreed to 
permanently cease using one of its wells in order for the FHSD to secure an Aquifer Protection 
Permit for its recharge system. A regulatory liability of $760,000 was established related to the 
proceeds on settlement for removal of the well, based on ACC rulings. The liabillty will be 
recognized into income over a 10 year period as prescribed by the ACC. The remaining regulatory 
liability related to the removal of the well is $519,333. 
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3. 

4. 

Utility Plant 

The following table reflects CCWC’s utility plant by major class as at December 31, 2012: 

Land 
Intangible assets 
Source of water supply 
Pumping 
Water treatment 
Transmission and distribution 
Other property and equipment 

Less: Accumulated depreciation 
Construction work in progress 
Net utility plant 

$ 271,857 
1,282,734 
3,380,364 
6,116,712 
7,144,157 

45,520,225 
1,901,252 

65,617,301 
(25,734,123) 

1,612,943 
$ 41,496,121 

As at December 31,2012, the intangible assets included in Utility Plant consist of unamortized 
water rights for the additional CAP allocation to CCWC in the amount of 1,931 acre-feet per year. 
In November 2007, a final written agreement was executed and CCWC paid approximately $1.3 
million for these additional CAP water rights (see Note 9). 

Asset Retirement Obligation 
CCWC records the fair value of a liability for an asset retirement obligation in the period in which it 
is incurred. When the liability is initially recorded, CCWC capitalizes a cost by increasing the 
carrying amount of the related long-lived asset. Over time, the liability is accreted to its present 
value each period, and the capitalized cost is depreciated over the useful life of the related asset. 
Upon settlement of the liability, CCWC either settles the obligation for its recorded amount or incurs 
a gain or loss upon settlement. CCWC’s legal obligations for retirement reflect principally the 
retirement of wells, which by law need to be properly capped at the time of removal. Retirement 
costs have historically been recovered through rates at the time of retirement. Accordingly, at 
implementation of the guidance for asset retirement obligations, the cumulative effect was reflected 
as a regulatory asset. The Company also reflects the gain or loss at settlement as a regulatory 
asset or liability on the balance sheet. 

For the year ended December 31,2012, CCWC incurred accretion expense of $3,536 which is 
included in depreciation expense in the statement of income. 

Long-term Debt 

Industrial Development Authority Bonds 
Substantially all of utility plant is pledged as collateral for CCWC’s Industrial Development Authority 
(‘IDA”) Bonds. The Bond Agreement, among other things, (i) requires CCWC to maintain certain 
financial ratios; (ii) restricts CCWC‘s ability to incur debt and make liens, sell, lease or dispose of 
assets, merge with another corporation, and (iii) restricts the payment of dividends. CCWC 
maintains a debt service reserve fund, which had a balance of $655,760 at December 31,2012. 
Amounts are classified as noncurrent restricted cash on the balance sheet. The loan and trust 
agreement contains restrictive covenants, including the maintenance of a debt service coverage 
ratio of 2.0, as defined in the loan and trust agreement, calculated annually at year end. 
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As of December 31,2012, CCWC was in compliance with all covenants under the loan and trust 
agreement. 

Maturities of long-term debt outstanding at December 31, 2012 are as follows: 

201 3 
2014 
201 5 
2016 
2017 
Thereafter 

Less: current portion 

$ 390,000 
405,000 
430,000 
450,000 
475,000 

2,785,000 
4,935,000 
(390,000) 

$ 4,545,000 

Repayment Contract 
In 1984, CCWC entered into an agreement with the United States Bureau of Reclamation for 
construction of a delivery and storage system to transport CAP water to CCWC's property (the 
"Delivery Agreement"). The cost of the constructed assets is recorded as utility plant. Under the 
terms of the Delivery Agreement, CCWC retains the right to use the delivery and storage system 
for an unspecified time period conditional upon meeting certain obligations including operating and 
maintaining the system. The Delivery Agreement also provides that the United States Bureau of 
Reclamation retains ownership of the system. Pursuant to this Agreement, CCWC continues to 
maintain a debt service reserve fund, which had a balance of $74,886 at December 31, 2012. This 
amount is classified as part of noncurrent restricted cash on the balance sheet. 

5. 

6. 

Dividend Limitations 

CCWC is subject to contractual restrictions on its ability to pay dividends. CCWC's maximum 
ability to distribute dividends is limited to maintenance of no more than 55% debt in the capital 
structure for the quarter immediately preceding the distribution. On March 29, 2012, CCWC 
declared a $1.5 million dividend payable to EPCOR Water (USA), Inc. which is included in 
Intercompany payables due to related party in the balance sheet as at December 31,2012. 

The ability of CCWC to pay future dividends is also restricted by Arizona law. Under restrictions of 
the Arizona tests, approximately $1 .I million is available to pay dividends at December 31, 2012. 

Taxes on Income 

The Company's financial statements recognize the current and deferred income tax consequences 
that result from the Company's activities during the current and preceding periods pursuant to the 
provisions of Accounting Standards Codification Topic 740, Income Taxes (ASC 740), as if the 
Company were a separate taxpayer rather than a member of the parent company's consolidated 
income tax return group. Differences between the Company's separate company income tax 
provision and cash flows attributable to income taxes pursuant to the provisions of the Company's 
tax sharing arrangement with the parent company will be recognized as capital contributions from, 
or dividends to, the parent company. 

The Company applies the provisions of the accounting guidance for accounting for income taxes, 
which requires the use of an asset and liability approach in accounting for income taxes. This 
approach requires the recognition of deferred tax assets and liabilities for the exqected future tax 
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consequences of events that have been recognized in the Company's financial statements or tax 
returns. 

The significant components of the deferred tax assets and liabilities as reflected in the balance 
sheet at December 31.2012 are: 

$ 149,029 
2,428,so 

Deferred tax assets 
Other 
Goodwill 
Contributions and advances 

Deferred tax liabilities 
Fixed assets (4,658,147) 

Deferred income taxes, net $ 2,839,111 

The initial recognition of the deferred tax asset for goodwill is recognized in equity as additional 
paid-in-capital, as the change in tax base was a result of transactions with the shareholder. 

The current and deferred components of income tax expense (recovery) are as follows: 

Current provision 
Federal 
State 

Total current tax expense (recovery) 
Deferred provision 

Federal 
State 

Total deferred tax expense (recovery) 

(58,397) 

(58,397) 

Total income tax expense (recovery) $ (58,397) 

EPCOR Water (USA), lnc. files one consolidated tax return which includes all of the subsidiary 
entities in the state of Arizona and New Mexico. There is no current provision as CCWC's taxable 
income was offset by net operating losses in the EPCOR Water (USA), Inc. consolidated federal 
and Arizona state income tax returns. The deferred provision is due to the tax affected changes in 
the deferred tax asset and liability accounts for the current year. 

7. Employee Beneffi Plans 

For the period January 1,2012 through September 30,2012, CCWC employees participated in the 
TriNet 401(k) Plan - EPCOR Water (USA), Inc. (the 'TriNet 401(k) Plan"). Eligible employees may 
invest a percentage of their pay, up to a maximum investment prescribed by law, in an investment 
program managed by an outside investment manager. On October 1,2012 CCWC employees 
became eligible to participate in the EPCOR Water (USA), Inc. 401 (k) Plan and all balances in the 
TriNet 401(k) Plan were transferred. Company contributions to the EPCOR Water (USA) 401(k) 
plan are based upon a percentage of individual employee contributions and totaled $88,199. 
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8. Commitments and Contingencies 

CCWC obtains its water supply from one operating well and from Colorado River water delivered 
by the CAP. The majority of CCWC’s water supply is obtained from its CAP allocation and well 
water is used for peaking capacity in excess of treatment plant capability, during treatment plant 
shutdowns, and to keep the well system in optimal operating condition. 

CCWC has an assured water supply designation, by decision and order of the Arizona Department 
of Water Resources stating that CCWC has demonstrated the physical, legal and continuous 
availability of CAP water and groundwater, in an aggregate volume of 11,759 acre-feet per year for 
a minimum of 100 years. The 11,759 acre-feet is comprised of existing CAP allocation of 8,908 
acre-feet per year, 350 acre-feet per year groundwater allowance, incidental recharge credits of 
500 acre-feet per year, and a Central Arizona Groundwater Replenishment District contract of 
2,000 acre-feet per year. 

CCWC has a long-term water supply contract with the Central Arizona Conservation District (the 
“District”) through December 2108, and is entitled to take 8,909 acre-feet of water per year from 
CAP. In connection with this long-term water supply contract, CCWC pays an annual charge based 
on its full allocation regardless of the amount of water delivered. The rate for such charge is set by 
the District and is subject to annual increases. Based on the District‘s published new rate 
schedules, the estimated remaining commitment under this contract is $681,539 as at 
December 31,2012. 

Notwithstanding an assured water supply designation, CCWC’s water supply may be subject to 
interruption or reduction, in particular owing to interruption or reduction of CAP water. In the event 
of intemption or reduction of CAP water, CCWC can rely on its well water supplies for short-term 
periods. However, the quantity of water CCWC supplies to some or all of its customers may be 
interrupted or curtailed, pursuant to the provisions of its tariffs. CCWC has the physical capability 
to deliver water in excess of that which is currently accounted for in CCWC’s assured water supply 
account. 

CCWC is involved from time to time in claims and litigation, both as plaintiff and defendant, in the 
ordinary course of business. The Company believes that rate recovery, proper insurance 
coverage, and reserves are in place to insure against property, general liability, and workers’ 
compensation claims incurred in the ordinary course of business. The Company is of the opinion 
that the outcome of such claims and litigation will not have a materially adverse effect upon 
CCWC’s results of operations, financial position or cash flows. 
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19.2 Critiqufi of Double Leverage 
Adherents to the double leverage calculation argue that the true cost of capital 
to a utility subsidiary is the weighted cost of its own debt and the weighted 
cost of the parent’s debt and equity funding. Moreover, unless the subsidiary‘s 
equity is assigned the parent’s weighted cost of capital, parent shareholders 
will reap abnormally high returns. Although persuasive on the surface, these 
arguments conceal serious concephial and practical problems. Moreover, the 
validity of double leverage rests OR highly questionable assumptions. 

The flaws associated with the double leverage approach have been discussed 
thoroughly in the academic literature. Pettway and Jordan (1983) and Beranek 
and Mles (1988) point out the flaws in the double leverage argument, particu- 
larly the excess return argument, and also demonstrate that the stand-alone 
method is a superior procedure. Rozeff (1983) discusses the ratepayer cross- 
subsidies of one subsidiary by another when employing double leverage. 
Lerner (1973) concludes that the returns granted an equity investor must be 
based on the risks to which the investor’s capital is exposed and not on the 
investor’s source of funds. 

Theoretical Issues 
The double leverage approach contradicts the core of the cost of capital 
concept. Financial theory clearly establishes that the cost of equity is the risk- 
adjusted opportunity cost to the investors and not the cost of the specific 
capital sources employed by investors. The true cost of capital depends on 
the use to which the capital is put and not on its source. The Hope and Bluefield 
doctrines have made clear that the relevant considerations in calculating a 
company’s cost of capital are the alternatives available to investors and the 
returns and risks associated with those alternatives. The specific source of 
funding and the cost of those funds to the investor are helevant considerations. 

Carrying the double leverage standard to its logical conclusion leads to even 
more unreasonable prescriptions. If the common shares of the subsidiary were 
held by both the parent and by individual investors, the equity contributed 
by the parent would have one cost under the double leverage computation 
while the equity contributed by the public would have another. This is clearly 
illogical. Or, does double leverage require tracing the source of funds used 
by each individual investor so that its cost can be computed by applying 
double leverage to each individual investor? Of course not! Equity is equity, 
irrespective of its source, and the cost of that equity is governed by its use, 
by the risk to which it is exposed. 

To illustrate, let us say that an individual investor borrows money at the bank 
at an after-tax cost of 8% and invests the funds in a speculative oil exploration 
venture. Clearly, the required return on the oil venture investment is not the 

523 



Exhibit PMA-3 
schedule 3 
Page 3 of 7 

New Regulatory Finance 

8% cost but rather the return forgone in speculative projects of similar risk, 
say 20%. Yet, under the double leverage approach, the individual’s fair return 
on this risky venture would be 8%, which is the cost of the capital source, 
and not 20%. which is the required return on investments of similar risk. 
Double leverage implies that for all investors who inherited stock or received 
stock as a gift, the allowed return on equity would be zero, since the cost of 
the stock to the investors is zero. It also implies that if, tomorrow morning, 
a subsidiary were sold to a company with a higher cost of capital than the 
parent, the subsidiary’s cost of equity would suddenly become higher on the 
next morning as a result of tbe change in ownership. If we assumed that the 
double leverage concept were appropriate, we would also have to assume that 
the day following a divestiture or spinoff, the cost of equity of the newly 
divested or spunoff company suddedy rises by a substantial amount. This is 
logically absurd, as it is the use of capital that governs its cost, and not its source. 

For example, if a subsidiary with a double leverage cost of equity of 12% 
were sold to another company with a higher cost of capital of, for example, 
15%. would regulation alter the return accordingly just because of the change 
in ownership? If so, the same utility with the same assets and providing the 
same service under the new management would have a higher cost of service 
to ratepayers because of the transfer of ownership. Clearly, if a utility subsidiary 
were allowed an equity return equal to the parent’s weighted cost of capital 
while the same utility were allowed a fair, presumably higher, return were it 
not part of a holding company complex, an irresistible incentive to dissolve 
the holding company structure would exist in favor of the one-company 
operating utility format. The attendant benefits of scale economies and diversi- 
fication would then be lost to the ratepayers. 

The cost of capital is governed by the risk to which the capital is exposed 
and not by the cost of those funds or whether they were obtained from 
bondholders or common shareholders. The identity of the subsidiary’s share- 
holders should have no bearing on its cost of equity because it is the risk to 
which the subsidiary’s equity is exposed that governs its cost of money, not 
whether it is borrowed from bondholders or sold to common shareholders for 
issued shares. Had the parent company not been in the picture, and had the 
subsidiary’s stock been widely held by the public, the subsidiary would be 
entitled to a return that would M y  cover the cost of both its debt and equity. 

Just as individual investors require different returns from different assets in 
managing their personal affairs, why should regulation cause parent companies 
making investment decisions on behalf of their shareholders to act any differ- 
ently? A parent company normally invests money in many operating compa- 
nies of varying sizes and varying risks. These operating subsidiaries pay 
different rates for the use of investor capital, such as long-term debt capital, 
because investors recognize the differences in capital structure, risk, and 
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prospects between the subsidiaries. Yet, the double leverage calculation would 
assign the same r e m  to each activity, based on the parent’s cost of capital. 
Investors recognize that different subsidiaries are. exposed to different risks, 
as evidenced by the different bond ratings and cost rates of operating subsidiar- 
ies. The same argument carries over to common equity. If the cost rate for 
debt is different because the risk is different, the cost rate for common equity 
is also different, and the double leverage adjustment should not obscure 
this fact. 

The double leverage concept is also at odds with the opportunity cost concept 
of economics. According to this principle of economics, the cost of any 
resource is the cost of an alternative forgone. The cost of investing funds in 
an operating utility subsidiary is the return forgone on investments of similar 
risk. If the fair risk-adjusted return assigned by the market on utility investments 
is 15%, and the regulator assigns a =turn less than 15% because of a double 
leverage calculation, there is no incentive or defensible reason for a parent 
holding company to invest in that utility. 

Fairness and Capital Attraction 
The double leverage approach is highly discriminatory, and violates the doc- 
trine of fairness. I€ a utility is not part of a holding company structure, the 
cost of equity is computed using one method, say the CAPM method, while 
otherwise the cost of equity is computed using the double leverage adjustment. 
Estimating equity costs by one procedure for publicly held utilities and by 
another for utilities owned by a holding company is inconsistent with financial 
theory and discriminates against the holding company form of ownership. 
Two utilities identical in all respects but their ownership format should have 
the same set of rates. Yet, this would not be the case under the double leverage 
adjustment. 

The capital attraction standard may also be impaired under the double leverage 
calculation. This is because a utility subsidiary must compete on its own in 
the market for debt capital, and therefore must earn an appropriate return on 
equity to support its credit rating. Imputing the parent’s weighted cost to the 
utility’s equity capital may result in inadequate equity returns and less favorable 
coverage, hence impairing the utility subsidiary’s ability to attract debt capital 
under favorable terms. 

Questionable Assumptions 
Several assumptions underlying the double leverage standard are highly ques- 
tionable. One assumption, to which the previous numerical illustrations have 
already alluded, is the traceability of the subsidiary’s equity capital to its 
parent. None of the subsidiary’s retained earnings can be traced to the capital 
raised by the parent. Some analysts salvage the double leverage approach by 

0 
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assigning one cost rate to retained earnings and another to the common equity 
capital raised by the parent, with the curious result that equity has two cost 
rates. The traceability issue goes further. If a parent company issues bonds or 
preferred stock to acquire an operating subsidiary, the traceability assumption is 
broken. Corporate reorganizations and mergers further invalidate the traceabil- 

' ity assumption. 

By virtue of using the parent's weighted cost as the equity cost rate for the 
subsidiary, another questionable assumption is that the parent capital is invested 
in subsidiaries that all have the same rise. Lastly, the double leverage procs 
dme makes the unlikely assumption that the parent holding company invests 
its funds m each subsidiary proportionately to each Subsidiary's debt-equity 
ratio, which is unreasonable. 

Double Leverage: A Tautology 

The double leverage approach is a tautology. It is not the parent's weighted 
average cost of capital (WACC) that determines the subsidiary's cost of equity 
because the parent's WACC is itself a weighted average of equity costs of 
all subsidiaries. Double leverage adherents con€use the direction of cause and 
effect. The equity cost of subsidiaries must be found on a stand-alone basis. 

The last nail in the double leverage cofitin goes like this. If capital market 
equilibrium is to hold, the cash flows to the parent company's bondholders 
and stockholders must equal the cash flows from the parent's equity in each 
subsidiary. Letting K denote the cost of capital, the subscripts p and s denote 
the parent and subsidiary, D and E the dollar amounts of debt and equity, 
and the subscripts 'd' and 'e' denote debt and equity, we can therefore say: 

(19-1) 

The various unknowns, including the parent return on equity, can be found 
in terms of all the other given variables. What the above equation makes clear 
is that the parent cost of equity is determined by the subsidiary's cost of 
equity, and that parent capital costs cannot determine the subsidiary's capital 
costs. This can be seen even more clearly by dividing the above equation by 
total parent value V to obtain: 

n 

& p D Y  + K&fl = 2 K&*N . (19-2) 
8 

The left side of the equation is the usnal expression for the parent's WACC, 
and the right si& is the weighted average of equity costs of all subsidiar- 
ies. However, 
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A € = =  v (19-3) 
5 

so that the p q t ' s  WACC is itself a weighted average of equity costs of all 
subsicharies. The fundamental logical fault of double leverage is to arbitrarily 
equate the equity cost of each subsidiary to the left side of the above equation. 
The inescapable conclusion is that the subsidiary cost of equity must be found 
on a stand-alone basis, because the parent's WACC is itself a weighted average 
of subsidiary equity costs. 

In summary, the double leverage adjustment has serious conceptual and practi- 
cal limitations and violates basic notions of finance, economics, and fairness. 
The assumptions which underlie its use are. questionable, if not unrealistic. 
The approach should not be used in regulatory proceedings. 
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Conclusions 

The double leverage approach has serious conceptual and practical limitations 
and is not consistent with basic financial theory and the notion of fairness. 
The assumptions and logic underlying the method are questionable. The double 
leverage argument violates the core notion that an investment’s required return 
depends on its particular risks. The Double Leverage approach has no place 
in regulatory practice and should be discarded. 
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114 Part I Fundamental Concepts in Financial Management 

rate of return of 15 percent. Investors are averse to risk, so there would be a 
general preference for US. Water. People with money to invest would bid for 
US.  Water rather than Kelly stock, and Kelly’s stockholders would start selling 
their stock and using the money to buy U.S. Water stock. The buying pressure 
would tend to drive up the price of US. Water stock, and the selling pressure 
would simultaneously cause Kelly’s price to decline. 

These price changes, in turn, would cause changes in the expected rates 
of return on the two securities. Suppose, far example, that the price of U.S. 
Water stock was bid up from $100 to $150, whereas the price of Kelly’s stodc 
declined from $100 to $75. This would cause U.S Water’s expected return to 
fall to 10 percent, while Kelly’s expected return would rise to 20 percent. The 
difference in returns, 20% - 10% = lo%, is a risk premium, RP, which rep- 
resents the compensation investors require for assuming the additional risk of 
Kelly st& 

This example demonstrates a very important principle: In a mmkt dom- 
inated by &-averse investors, nkkiw securities will have higher expected re- 
turn, as estimated by the average investor, than wilI less d k y  securitks, for if 
tb& situation does mt hold, actions wilI occur in the market to force it to 

risk premium, W 
The difference between 
the expected rate of 
return on a given risky 
asset and that on a less 
risky aSet 

OCCUT. We will consider the question of how much higher the returns on risky 
securities must be later in the chapter, after we see how diversification af- 
fects h e  way risk should be measured. Then, in Chapter 6, we will see how 
risk-adjusted rates of return affect the price investors are willing to pay for a 
security. 

Capital Asset Pricing 
Model (CAPM) 
A model based on the 
proposition thar any 
stock’s required rate of 
return is equal to the 
risk-free rate of return 
plus its risk premium, 
where risk reflects 
diversification 
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In the preceding section we considered the riskiness of a stock held in isola- 
tion Now we analyze the riskiness of stocks held in portfolios! As we shall 
see, a stock held as part of a portfolio is less risky than the same stock held 
in isolation. This fact has been incorporated into a generalized framework 
for analyzing the relationship between risk and rafes of return; this frame- 
work is called the Capital Asset Pricing Model, or CAPM. The CAPM frame- 
work is an extremely important analytical tool in both financial management 
and investment analysis. In the following sections we discuss the elements 
of the CUM.’ 

6ApWolio is a collecrion of investment securities If you owned some General Motors stock, 
some Exxon stock, and some IBM stock, you would be holding a threemxk podollo. For 
reasons set forth In this section, the majority of all stocks are held as pans of portfolios 
’The CAPM is a relatively complex subya. and we present only the basic conclusions in this text 
For a more detailed discussion, see any standard invesunenrs texrbook 
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Long before the development of modern theories linlMg risk arid expected return, 
smart iiriancial managers adjusted for risk in capital budgeting. They  realized intu- 
itively that, other things being equal, r i s k y  projects are less desirable tlian safe ones. 
Thereforc hanc ia l  managers demanded a higher rate of return from risky projects, 
or they based their decisions on conservative estimates of the cash flows. 

Various d e s  of thumb are often used to make these risk adjustments. For exan- 
ple, many companies estimate the rate of return required by investors in h e i r  secur- 
ties and use the company cost of capital to drscount the cash flows on all new proj- 
ects. Since investors require a higher rate of return born a very rislry conipmy, such 
a firm will lisve a higher company cost of capital and will set a higher discount rate ' 
for its new investment oppomu.lities. For example, in Table 8-1 we estimated that in- 
vestors expected a rate of return of ,163 or about 16.5 percent from Microsoft com- 
mon stock. Therefore, according to the company cost of capital rule, Microsoft should 
have been using a 16.5 percent discount rate to compute project net present values.' 

This is a step in the right direction. Even though we can't measure risk or the 
expected rerum on r i s k y  securities with absolute precision, it is still reasonable to as- 
sert that Microsoft faced more risk than the average firm and, therefore, should have 
dernanded a higher rate of return from its capital investments. 

But t.he company cost of capital nile can also get a firm into trouble if h e  new 
projects are more or less r i s k y  than its existing business. Each project should be eval- 
uated at its omn opportunity cost of capital. This is a clear implication of the vaiue- 
additivity principle introduced in Chapter 7.  For a fkm composed of assets A and R ,  
the firm value is 

Firni value 7 PV(AB) = PV(A) + PV(B) = sum of separate asset values 

Here PV(A) and PVP) are valued just as if they were mini-firms in w h c h  stock- 
holders could invest directly. Investors would value A by discounting its forecasted 
cash flows at a rate reflecting the risk of A. They would value B by discounting at a 
rate reflecting the risk of B. T h e  ~ U O  discount rates will, in general, be different. 

. 

' ,. 

' 

' 

, I 

'A'IicIosoft did not U S C  any signilinnt amount of debt financing. Thus its cost of capital is the rare of re- 
turn investors expect on its common stack. The complications cauwd by debt are discussed later in h i s  
chapter. 

. , 
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Figure 9-1 A compari- 
son between the com- 
pany COG of capital rule 
and the required return 
under t h e  cdpital asset 
pricing model. 
wlicrosoft’s company cost 
of capital i 5  about 16.5 
percent. This is the cor- 
rect discount r a p  only if 
the projed beta is 1.23. 
In general, the correct 
discount rate increa5es 
as project beta increases. 
Microsoft should accept 
projects with rates of re- 
turn above the  security 
market line relating re- 
quired return to beta. 

If thc firm considers invesdng in a third project C, it should also value C as if C 
were a mini-firm. That  is, the firm should discount the cash flows of C at the ex- 
pected rate of return that investors would demand to make a separate investment in 
C. The t r u e  C O J ~  of capitid depend on the ‘use t o  which the capital is put. 

s a t e ~  for the prqect’s beta. In orher words, Ahcrosoft should accept any project lying 
above the upward-sloping line that hks expected return to risk in Figure 9-1. If the 
project has a high r i sk ,  Microsoft needs a higher prospective return than if die proj- 
ect has a low risk. Now contrast t h i s  with the company cost of capital rule, which is 
to accept any project regardless ofits risk a j  long as it offers a higher r e m  than the 
contpaizy? cost of capital. In tenxis of Figure 9-1, the rule tells Microsoft to accept any 
project above the horizontal cost-of-capital h e ,  i.e., my project offering a return of 
more than 16.5 percent. 

It is clearly silly to suggest that Microsoft should demand the same rate of re- 
tun from a very safe project as from a very risky one. If Microsoft used die corripany 
cost of capital d e ,  ir- would rejcct many good lowrisk projects and accept many poor 
high-risk projects. It is also silly to suggest that just because Duke Power has a low 
company cost of capital, it is justified in accepting projects that _Microsoft would re- 
ject. If you followed such a rule to its seemingly logicd conclusion, you would thirilc 
it possiblc to enlarge the company’s investment opportunities by investing a large 
sum in TrcasuIy bills. ?‘fiat w-odd make the common stock safe and create a low com- 
pany cost of capital.’ 

T h e  notion t h a t  each company has some individual discount rate or cost of cap- 
ital is widespread, but far from miversal. Marly firnis require different retunis horn 
different- categories of investment. For cxample, discount rates might be set as fol- 
lows: 

This means h a t  Microsoft should accept any project that more than compen- . .  
. , 

’ 

_I___ 

’If the presenr value of an asset depended on the identity of the coo~pany rhat bouKht it,  present values 
would noL add up. Remeixher, a good project is a good projcct is a good project. 
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Category Discount Rate 

Speculative ventures 30% 

Expansion of existing business 
Cost improvement, known technology 10% 

New products 20% 
15% (company cost of capital) 

The capital asset pricing model is widely used by large corporations to estimate 
the discount rate. It states 

Expected project return = r = v+ (project beta)(r, - y) 
To calculate this, you have to figure out the project beta. Before thinking about the 
betas of individual projects, we will look at some problems you would encounter in 
using beta to estimate a company's cost of capital. It turns out that beta is difficult to 
measure accurately for a n  individual firm: Much greater accuracy can be achieved by 
looking at an average of similar companies. But then we have to define similar. 
Among other things, we wiU find that a firm's borrowing policy affects its stock beta. 
It would be misleading, e.g., to average the' betas of Chrysler, which has been a heavy 
borrower, and General Motors, which has generdy borrowed less. 

The company cost of capid  is the correct discount rate for projects that have 
the same risk as the companfs existing business but not for those projects that are 
safer or riskier than the company's average. The problem is to judge the relative 
risks .of the projects available tci the firin. To handle that problem, we will need to 
dig a ljttle deeper and look at what features make some investments riskier than 
others. After you know why AT&T stock has less market risk than, say, Ford Motor, 
you will be in a better position to judge the relative risks of capital investment 
opportunities. 

There is sti l l  another complication: Project betas can shift over time. Some proj- 
ects are safer in youth than in old age; others are riskier. In this case, what do we 
mean by the project beta? There'may be a separate beta for each year of the project's 
life. To put it another way, cari we jump from the capital asset pricing model, which 
looks out one period into the future, to the discounted-cash-flow formula that we de- 
veloped in Chapters 2 and 6 for valuing long-lived assets? Most of the time it is safe 
to do so, but you should be able to recognize and deal with the exceptions. 

We will use the capital asset pricing model, or CAPM, throughout this chapter. 
But don't infer . t h a t  the CAPM is the last word on risk and return. The principles 
and procedures covered in this chapter work just as well with other models such as 
arbitrage pricing theory (APT). For example, we could have started with an APT es- 
timate of the expected rate of return on Microsoft stock; the discusion of company 
and project costs of capital would have followed exactly. 

' 

, 

' 

' .  ' 

. 

- 

MEASURING BETAS 
r. 8 

Suppose that you were considering an across-the-board expansion by your firm. Such 
an investment would have about the same degree of risk as the existing business. 
Therefore you should discount the projected flows at the company cost of capital. To 
estimate that, you could begin by estimating the beta of the company's stock. 

An obvious way to measure the beta of the stock is to look at how its price has 
responded in the past to market movements. For example, in Figure 9-20 and b we 
have plotted monthly rates of return from AT&T and Hewlett-Packard against mar- 

' 
. 

' 
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Thus we could view the project as offering an expected payoff of .S(lSOO) + .5(0) = 
750, or $750,000, a t  t = 1 on a $125,000 investment at t = 0. Of course, the certainty 
equivdent of the payoff is less than $750,000, but the difference would have to be 
very large to justify rejecting the project. For example, if the certainty equivalent is 
half the forecasted cash flow and the risk-free rate is 7 percent, the project is worth 
$225,500: 

CEQ I Npv=co+- 1+Yf 
5 750 = -125 + = 225.5, or $225,500 

This is not bad for a $125,000 investment-and quite a change from the negative 
NPV that management got by discounting all future cash flows at 25 percent. 

You sometimes hear people say that because distant cash flows are “riskier,” they 
should be discounted at  a higher rate than earlier cash flows. That is quite wrong: 
Using the same risk-adjusted discount rate for each year’s cash flow implies a larger 
deduction for risk from the later cash flows. The reason is that the discount rate com- 
pensates for the risk borne per period. The more distant the cash flows, the greater 
the number of periods and the larger the total risk adjustment. 

It makes sense to use a single risk-adjusted discount rate as long as the project 
has the same market risk at each point in its life. But look out for exceptions like the 
electric mop project, where market risk changes as time passes. 

In Chapter 8 we set out some basic principles for valuing risky assets. In this chap- 
ter we have shown you how to apply these principles.to practical situations. 

The problem is easiest when you believe that the project has the same market 
risk as the company’s existing assets. In this case, the required return equals the re- 
quired return on a portfolio of the company’s securities. This i s  called the company 
cost of capital. 

Capital asset pricing theory states that the required return on any asset depends 
on its risk In tbis chapter we have dehed  risk as beta and used the capital asset pric- 
ing model to calculate expected returns. 

The most common way to esdmate the beta of a stock is to figure out how the 
stock price has responded to market changes in the past. Of course, this wil l  give you 
only an estunate of the stock’s me beta. You may get a more rehable figure if you 
calculate an industry beta for a group of similar compames. 

Suppose that you now have an estimate of the stock’s beta. Can you plug that 
into the capital asset pricing model to find the company’s cost of capital? No, the 
stock beta may reflect both business and financial risk. Whenever a company bor- 
rows money, it increases the beta (and the expected return) of its stock Remember, , 
the company cost of capital is the expected return on a portfolio of all the h ’ s  se- 
curities, not just the common stock. You can calculate it by estimating the expected j 
return on each of the securities and then taking a weighted average of these separate 
returns. Or you can calculate the beta of the portfoho of securities and then pIug t h j ~  ‘ 

i 

‘ 
. 

‘ 

asset beto into the capital asset pricing model. 
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The company cost of capital is the correct discount rate for projects that have 
the same risk as the company's existing business. Many h s ,  however, use the com- 
pany cost of capital to discount the forecasted cash flows on all new projects. This is 
a dangerous procedure. In principle, each project should be evaluated at its own op- 
portunity cost of capital; the true cost of capital depends on the use to which the cap- 
ital is pu t  E we wish to estimate the cost of capital for a particular project, it is pro- 

j e c t  rkk that counts. Of course the company cost of capital is fine as a discount rate 
for average-risk projects. It is also a useful starting point for estimating discount rates 
for safer or riskier projects. 
. We cannot give you a neat formula that will allow you to estimate project betas, 
but we can give you some clues. First, avoid adding fudge factors to discbunt rates to 
offset worries about bad project outcomes. Adjust cash-flow forecasts to give due 
weight to bad Outcomes as well as good; then ask whether the chance of bad outcomes 
adds to the project's market risk Second, you can often identify the characteristics of 
a high- or low-beta project even when the project beta cannot be calculated hectly. 
For example, you can try to figure out how much the cash flows are.affected by the 
overall performance of the economy: Cyclical invatmenti afe generally high-beta in- 
vestments. You can also look at the project's operating leverage: Fixed production 
charges work like fixed debt charges; Le., they increase beta. 

There is one more fence to jump. Most projects produce cash flows for several 
years. Firms generally use the same risk-adjusted rate r to discount each of these cash 
flows. When they do this, they are implicitly assuming that cumulative risk increases 
at a constant rate as you look further into the future. That assumption is usually rea- 
sonable. It is precisely true when the project's future beta will be constant, ie.,  when 
riskper period is constant. 

But exceptions sometimes prove the rule. Be on the alert for projects where risk 
clearly does not increase steadily. In these cases, you should break the project into 
segments within which the same discount rate can be reasonably used. Or  you should 
use the certainty-equivalent version of the DCF model, which allows separate risk 
adjusments to each period's cash flow. 

, ' 
' 

, 

, . 
. 

, , , 

. : 
' 

, 

. 

. . 
, ' 

IX: USING THE CAPITAL ASSET PRICING MODEL TO CALCULATE 
' CERTAINTY EQUIVALENTS 

When c d d a t i n g  present d u e ,  you can take account of risk in either of two ways. 
You can discount the expected cash flow Ci by the risk-adjusted discount rate r: 

w=- CI 
1-t -7  

Alternatively, you can discount the certainty-equivalent cash flow CEQl by the risk- 
free rate of interest rf: 

PV = CEQi 
1 + rf 

In t h i s  appendix we show how YOU can derive CEQl from the capital asset pricing 
model. 

We h o w  from our present value formula that 1 + r equals the expected dollar 
payoff on the asset divided by its present value: 

I 

. 
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Do Analyst Conflicts Matter? Evidence from 
Stock Recommendations 

h u p  Agrawal Universiiy of Alabama 

Mark A. Chen Georgia State University 

Abstract 

We examine whether conflicts of interest with investment banking and brokerage 
businesses induce sell-side analysts to issue optimistic stock recommendations 
and, if so, whether investors are misled by such biases. Using quantitative 
measures of potential conflicts constructed from a novel data set containing 
revenue breakdowns of analyst employers, we find that recommendation levels 
are indeed positively related to conflict magnitudes. The optimistic bias stem- 
ming from investment banking conflicts was especially pronounced during the 
late-1990s stodc market bubble. However, evidence from the response of stock 
prices and trading volumes to upgrades and downgrades suggests that the market 
recognizes analysts’ conflicts and properly discounts analysts’ opinions. This 
pattern persists even during the bubble period. Moreover, the 1-year stock 
performance following revised recommendations is unrelated to the magnitude 
of conflicts. Overall, our findings do not support the view that conflicted analysts 
are able to systematically mislead investors with optimistic stock recommen- 
dations. 

1. Introduction 

In April 2003, 10 of the largest Wall Street firms reached a landmark settlement 
with state and federal securities regulators on the issue of conflicts of interest 

We thank Yacov Amihud, Chris Barry, Utpal Bhattacharya, Stan Block, Leslie Boni, Doug Cook, 
Ning Gao, Jeff Jaffe, Jayant Kale, Omesh Kid ,  Chuck Knwber, Junsoo Lee, Jim Ligon, Steve Mann, 
Vassil Mihov, Anna Scherbina, Luigi Zingales, seminar participants at Georgia State University, 
Southern Methodist University, Texas Christian University, the University of Alabama, the University 
of Delaware, the 2005 American Law and Economics Association (New York University) and European 
Finance Association (Moscow) meetings, and the 2006 American Finance Association (Boston), 
Center for Research in Security Prices Forum (Chicago), and Financial Intermediation Research 
Society (Shanghai) meetings for valuable comments. Special thanks are due to Randy K r o s z n n  and 
Sam Peltman and to an anonymous referee for very helpful suggestions. Tommy Cooper and Yuan 
Zhang provided able research assistance, and Thomson Financial provided data on analyst recom- 
mendations via the Institutional Brokers Estimate System. Agrawal acknowledges financial support 
from the William A. Powell Jr. Chair in Finance and Banking. 

[ l o u m l  o f h w  and Econornb, vol. 51 (August 2008)] 
8 2008 by The University of Chicago. AU n&ts mewed. 0022-2186/2008/5103-0019J10.00 
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faced by stock analysts.’ The settlement requires the firms to pay a record $1.4 
billion in compensation and penalties in response to government charges that 
the firms issued optimistic stock research to win favor with potential investment 
banking (IB) clients. Part of the settlement funds are earmarked for investor 
education and for provision of research from independent firms. In addition to 
requiring large monetary payments, the settlement mandates structural changes 
in the firms’ research operations and requires the firms to disclose conflicts of 
interest in analysts’ research reports. 

The notion that investors are victims of biased stock research presumes that 
(1) analysts respond to the conflicts by inflating their stock recommendations 
and (2) investors take analysts’ recommendations at face value. Even if analysts 
are biased, it is possible that investors understand the conflicts of interest inherent 
in stock research and rationally discount analysts’ opinions. This alternative 
viewpoint, if accurate, would lead to very different conclusions about the con- 
sequences of analysts’ research. Indeed, investors’ rationality and self-interested 
behavior imply that stock prices should accurately reflect a consensus about the 
informational quality of public announcements (Grossman 1976; Grossman and 
Stiglitz 1980). Rational investors would recognize and adjust for analysts’ po- 
tential conflicts of interest and thereby largely avoid the adverse consequences 
of biased stock recommendations. 

In this article, we provide evidence on the extent to which analysts and in- 
vestors respond to conflicts of interest in stock research. We address four ques- 
tions. First, is the extent of optimism in stock recommendations related to the 
magnitudes of analysts’ conflicts of interest? Second, to what extent do investors 
discount the opinions of more conflicted analysts? In particular, do stock prices 
and trading volumes react to recommendation revisions in a manner that ra- 
tionally reflects the degree of analysts’ conflicts? Third, is the medium-term (that 
is, 3- to 12-month) performance of recommendation revisions related to conflict 
severity? And, finally, did conflicts of interest affect analysts or investors differ- 
ently during the late-1990s stock bubble than during the postbubble period? The 
answers to these questions are clearly of relevance to stock market participants, 
public policy makers, regulators, and the academic profession. 

We use a unique, hand-collected data set that contains the annual revenue 
breakdown for 232 public and private analyst employers. This information allows 
us to construct quantitative measures of the magnitude of potential conflicts not 
only from IB business but also from brokerage business. We analyze a sample 
of over 110,000 stock recommendations issued by over 4,000 analysts during 
the 1994-2003 t h e  period. Using univariate tests as well as cross-sectional 
regressions that control for the size of the company followed and individual 
analysts’ experience, resources, workloads, and reputations, we attempt to shed 

‘ Two more securities firms (Deutsche Bank Securities Inc. and Thomas Weisel Partners U C )  were 
added to the f o d  settlement in August 2004. 
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light both on how analysts respond to pressures from IB and brokerage businesses 
and on how investors compensate for the existence of such conflicts of interest. 

A number of studies (for example, Dugar and Nathan 1995; Lin and McNichols 
1998; Michaely and Womack 1999; Dechow, Hutton, and Sloan 2000; Bradley, 
Jordan, and Ritter 2008) focus on conflicts faced by analysts in the context of 
existing underwriting relationships (see also Malmendier and Shanthikumar 
2007; Cliff 2007); Our article complements this literature in several ways. First, 
we take into account the pressure to generate underwriting business from both 
current and potential client companies. Even if an analyst’s firm does not cur- 
rently do IB business with a company that the analyst tracks, it might like to 
do so in the future. Second, we examine the conflict between research and all 
IB services (including advice on mergers, restructuring, and corporate control), 
rather than just underwriting. Third, we examine conflicts arising from brokerage 
business in addition to those from IB.) 

Fourth, the prior empirical finding that underwriter analysts tend to be more 
optimistic than other analysts is consistent with two alternative interpretations: 
(a)  an optimistic report on a company by an underwriter analyst is a reward 
for past IB business or an attempt to win future IB business by currying favor 
with the company or (b) a company chooses an underwriter whose analyst already 
likes the stock. The second interpretation implies that underwriter choice is 
endogenous and does not necessarily imply a conflict of interest. We sidestep 
this issue of endogeneity by not focusing on underwriting relations between an 
analyst’s firm and the company followed. Instead, our conflict measures focus 
on the importance to the analyst’s firm of IB and brokerage businesses, as 
measured by the percentage of its annual revenue derived from IB business and 
from brokerage commissions. Unlike underwriting relations between an analyst’s 
firm and the company followed, the proportions of the entire firm’s revenues 
from each of these businesses can reasonably be viewed as given, exogenous 
variables from the viewpoint of an individual analyst. Finally, our approach yields 
substantially larger sample sizes than those used in prior research, and it therefore 
leads to greater statistical reliability of the results. 

Several articles adopt an approach that is similar in spirit to ours. For example, 
Barber, Lehavy, and Trueman (2007) find that recommendation upgrades (down- 
grades) by investment banks-which typically also have brokerage businesses- 

’ Bolton, Freixas, and Shapiro (2007) theoretically analyze a different type of contlict of interest 
in financial intermediation, one faced by a financial advisor whose firm also produces financial 
products (such as in-house mutual funds). Mehran and Stulz (2007) provide an excellent review of 
the literature on conflicts of interest in financial institutions. 
’ Hayes ( 1998) analyzes how pressure on analy3s to generate brokerage commissions affects the 

availability and accuracy of earnings forecasts. Both Irvine (2004) and Jackson (2005) find that 
analysts’ optimism increases a brokerage firm’s share of the trading volume. Ljungqvist et al. (2007) 
find that analysts employed by larger brokerage houses issue more optimistic recommendations and 
more accurate earnings forecasts. However, none of these articles examines how investors’ responses 
to analysts’ recommendations and the investment performance of recommendations vary with the 
severity of brokerage conflicts, issues that we investigate here. 
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underperform (outperform) similar recommendations by non-IB brokerages and 
independent research firms. Cowen, Groysberg, and Healy (2006) find that full- 
service securities firms-which have both IB and brokerage businesses-issue 
less optimistic forecasts and recommendations than do non-IB brokerage houses. 
Finally, Jacob, Rock, and Weber (2008) find that short-term earnings forecasts 
made by investment banks are more accurate and less optimistic than those 
made by independent research firms. We extend this line of research by quan- 
tifying the reliance of a securities firm on 1B and brokerage businesses. This is 
an important feature of our article for at least two reasons. First, given that 
many securities firms operate in multiple lines of business, it is difficult to classify 
them by business lines. By separately measuring the magnitudes of both IB and 
brokerage conflicts in each firm, our approach avoids the need to rely on a 
classification scheme. Second, since the focus of this research is on the conse- 
quences of analysts’ conflicts, the measurement of those conflicts is important. 
Our conclusions sometimes differ from those in classification-based studies. 

We find that analysts do indeed seem to respond to pressures from IB and 
brokerage businesses: larger potential conflicts of interest from these businesses 
are associated with more positive stock recommendations. We also document 
that the distortive effects of IB conflicts were larger during the late-1990s stock 
bubble than during the postbubble period. Nonetheless, the empirical analysis 
yields several pieces of evidence to suggest that investors are sophisticated enough 
to adjust for these biases. First, the short-term reactions of both stock prices 
and trading volumes to recommendation upgrades are negatively and statistically 
significantly related to the magnitudes of potential IB or brokerage conflicts. For 
downgrades, the corresponding relation is negative for stock prices but positive 
for trading volumes. Second, the 1 -year investment performance after recom- 
mendation revisions bears no systematic relation to the magnitude of conflicts. 
Finally, investors continued to discount conflicted analysts’ opinions during the 
bubble period, even amid the euphoria prevailing in the market at the time. 
Together these results strongly support the idea that the marginal investor, taking 
analysts’ conflicts into account, rationally discounts optimistic stock recom- 
mendatiom4 

The remainder of the article is organized as follows. We discuss the issues in 
Section 2 and describe our sample and data in Section 3. Section 4 examines 
the relation between recommendation levels and the degree of IB or brokerage 
conflict faced by analysts. Section 5 analyzes how conflicts are related to the 
response of stock prices or trading volumes to recommendation revisions. Section 

’ In a companion paper (Agrawal and Chen 2005), we find that analysts appear to respond to 
conflicts when making long-term earnings growth projections but not short-term earnings forecasts. 
This finding is consistent with the idea that, with short-term forecasts, analysts worry about their 
deception beiig revealed with the next quarterly earnings release, but they have greater leeway with 
long-term forecasts. We also h d  that the frequency of forecast revisions is positively related to the 
magnitude of brokerage conflicts, and several tests suggest that analysts’ trade generation incentives 
impair the quality of stock research. 
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6 investigates the relation between conflicts and the investment performance of 
recommendation revisions. Section 7 presents our results for the late-1990s stock 
bubble and postbubble periods, and Section 8 concludes. 

2. Issues and Hypotheses 

Investment banking activity is a potential source of analyst conflict that has 
received widespread attention in the financial media (for example, Gasparino 
2002; Maremont and Bray 2004) as well as the academic literature (for example, 
Lin and McNichols 1998; Michaely and Womack 1999). When IB business is an 
important source of revenue for a securities firm, a stock analyst employed by 
the firm often faces pressure to inflate his or her recommendations. This pressure 
is due to the fact that the firm would like to sell IB services to a company that 
the analyst tracks? The company, in turn, would like the analyst to support its 
stock with a favorable opinion. Thus, we expect that the more critical is IB 
revenue to an analyst’s employer, the greater the incentives an analyst faces to 
issue optimistic recommendations.” 

Analysts also face a potential conflict with their employers’ brokerage busi- 
nesses. Here, the pressure on analysts originates not from the companies that 
they follow but from within their employing firms. Brokerage business generates 
a large portion of most securities firms’ revenues, and analyst compensation 
schemes are typically related explicitly or implicitly to trading commissions. Thus, 
analysts have incentives to increase trading volumes in both directions (that is, 
buys and sells). Given the many institutional constraints that make short sales 
relatively costly, many more investors participate in stock purchases than in stock 
sales.7 Indeed, it is mostly existing shareholders of a stock who sell. This asym- 
metry between purchases and sales implies that the more important brokerage 
business is to an analyst’s employer, the more pressure the analyst faces to be 
bullish when issuing recommendations. 

Analysts who respond to the conflicts they face by issuing blatantly misleading 
stock recommendations can develop bad reputations that reduce their labor 
income and hurt their careers.” Stock recommendations, however, are not as 
easily evaluated as other outputs of analysts’ research, such as 12-month price 
targets or quarterly earnings forecasts, which can be judged against public, near- 

’Throughout this article. we refer to an analyst’s employer as a ”h” and a company followed 
by an analyst as a “company.” 

Ljungqvist, Marston, and Wilhelm (2006, forthcoming) find that, while optimistic recommen- 
dations do not help the analyst’s firm win the lead underwriter or comanager positions in general, 
they help the firm win the comanager position in deals in which the lead underwriter is a commercial 
bark 

’Numerous regulations in the United States increase the cost of selling shares short (see, for 
example, Dechow et al. 2001). Therefore, the vast majority of stock sales are regular sales rather than 
short sales. For example, over the 1994-2001 period, short sales comprised only about 10 percent 
of the annual New York Stock Exchange trading volume (New York Stock Exchange 2002). 

” See Jadtson (2005) for a theoretical model showing that analysts’ concerns about their reputations 
can reduce optimistic biases arising from brokerage business. 
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term realizations. So it is not clear whether analysts’ career concerns can com- 
pletely prevent them from responding to pressures to generate IB or brokerage 
business. 

The relation between conflict severity and the short-term (2- or 3-day) stock 
price impact of a recommendation should depend on whether investors react 
to the opinion rationally or naively? Under the rational discounting hypothesis, 
the relation should be asymmetric for upgrades and downgrades. For upgrades, 
the stock price response should be negatively related to the degree of conflict. 
This implication arises because analysts who face greater pressure from IB or 
brokerage business are liiely to be more bullish in their recommendations, and 
rational investors should discount an analyst’s optimism more heavily. For down- 
grades, however, the story is different. When an analyst downgrades a stock 
despite facing large conflicts, rational investors should find the negative opinion 
more convincing and should be more likely to revalue the stock accordingly, 
This implies that the short-term stock price response to a downgrade should be 
negatively related to the degree of conflict. 

The rational discounting hypothesis also predicts cross-sectional relations be- 
tween conflict severity and the short-term trading volume responses to rec- 
ommendations. As Kim and Verrecchia (1991) demonstrate in a rational ex- 
pectations model of trading, the more precise a piece of news, the more 
individuals will revise their prior beliefs and, hence, the more trading that will 
result. In the present context, investor rationality implies that an upgrade by a 
highly conflicted analyst represents less precise news to investors, and so such 
a revision should be followed by a relatively small abnormal volume. But when 
an analyst downgrades a stock despite a substantial conflict, the signal is regarded 
as being more precise, and thus the downgrade should lead to relatively large 
abnormal trading. 

By contrast, under the naive investor hypothesis, investors are largely ignorant 
of the distortive pressures that analysts face and accept analysts’ recommenda- 
tions at face value. This implies that there should be no relation between conflict 
severity and the short-term response of either stock prices or trading volume to 
recommendation revisions. Furthermore, the absence of a systematic relation 
should hold true for both upgrades and downgrades. 

What are the implications of the two hypotheses for the medium-term (3- to 
12-month) investment performance of analysts’ recommendations? Under the 
rational discounting hypothesis, there should be no systematic relation between 
the magnitude of conflicts faced by an analyst and the performance of his or 
her stock recommendations: the market correctly anticipates the potential dis- 
tortions up front and accordingly adjusts its response. But the naive investor 
hypothesis predicts that performance should be negatively related to conflict 

This framework follows Kmszner and Rajan ( 1994) and Gompers and Lerner ( 1999), who analyze 
the conflicts that a bank faces in underwriting securities of a company when the bank owns a (debt 
or equity) stake in it. 
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severity for both upgrades and downgrades. That is, investors ignore analysts’ 
conflicts up front and pay for their ignorance later. 

3. Sample and Data 

3.1. Sample 

Our sample of stock recommendations comes from the Institutional Brokers 
Estimate System (I/B/E/S) U.S. Detail Recommendations History file. This file 
contains data on newly issued recommendations as well as revisions and reit- 
erations of existing recommendations made by individual analysts over the period 
1993-2003. Although the exact wording of recommendations can vary consid- 
erably across brokerage houses, I/B/E/S classifies all recommendations into five 
categories ranging from strong buy to strong sell. We rely on the YB/E/S clas- 
sification and encode recommendations on a numerical scale from 5 (strong 
buy) to 1 (strong sell). 

Since we are primarily interested in examining how the nature and conse- 
quences of analysts’ recommendations are related to IB or brokerage business, 
we require measures of the importance of these business lines to analysts’ em- 
ployers. Under U.S. law, all registered broker-dealer firms must file audited 
annual financial statements with the Securities and Exchange Commission (SEC) 
in x-17a-5 filiigs.‘O These filings contain information on broker-dealer firms’ 
principal sources of revenue, broken down into revenue from IB, brokerage 
commissions, and all other businesses (such as asset management and proprietary 
trading). We use these filings to obtain various financial data, including data on 
our key explanatory variables: the fractions of total brokerage house revenues 
from IB and from brokerage commissions. Beginning with the names of analyst 
employers contained in the I/B/E/S Broker, Translation file,” we search for all 
available revenue information in x-17a-5 filings from 1994 to 2003.” For publicly 
traded broker-dealer firms, we also use 10-K annual report filings over the sample 
period to gather information on revenue breakdowns, if necessary. We thus obtain 
annual data from 1994 to 2003 on IB revenue, brokerage revenue, and other 
revenue for 188 privately held and 44 publicly traded brokerage  house^.'^ For 
each brokerage house, we match recornmendations to the latest broker-year 
revenue data preceding the recommendation date. Over the sample period, we 

‘”The Securities Exchange Act, sections 17(a)-17(e), requires these filings. We accessed them from 
Thomson Financid’s Global Access database and the Securities and Exchange Commission’s (SEC‘s) 
public reading room in Washington, D.C. 

“ We use the file supplied directly by the Institutional Brokers Estimate System (IIBIEIS) on CD- 
ROM. This file does not recode the name of an acquired brokerage fmn to that of its acquirer for 
years before the merger. 

‘ I  The electronic availability of x-17a-5 filings is very limited prior to 1994, the year the SEC first 
mandated electronic form filing. Hence, we do not search for revenue information prior to 1994. 

”We exclude a small number of firm-years in which the total revenue is negative (for example, 
because of losses from proprietary trading). 
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are able to match in this fashion 110,493 I/B/E/S recommendations issued by 
4,089 analysts. 

All broker-dealer firms are required to publicly disclose their balance sheets 
as part of their x-17a-5 filings. But a private broker-dealer firm can withhold 
the public disclosure of its income statement, which contains the revenue break- 
down information needed for this study, if the SEC deems that such disclosure 
would harm the firm’s competitive position. Thus, our sample of private se- 
curities firms is limited to broker-dealers that disclose their revenue breakdowns 
in x-17a-5 filings. We examine whether this selection bias affects our main results 
by separately analyzing the subsample of publicly traded securities firms, for 
which public disclosure of annual revenue information is mandatory. Our find- 
ings do not appear to be affected by this selection bias. AU of our results for 
the subsample of publicly traded securities firms are qualitatively similar to the 
results for the full sample reported in the article. In the Appendix, we describe 
the characteristics of disclosing and nondisdosing private securities firms, shed 
some light on the firms’ income statement disclosure decisions, and use a se- 
lectivity-corrected probit model to examine whether the resulting selection bias 
can explain analysts’ response to conflicts in these private firms. We find no 
evidence that selection bias affects our results for these firms. 

3.2. Characteristics of Analysts, Their Employers, and Companies Followed 

We next measure characteristics of analysts, their employers, and the com- 
panies they cover. Prior research (for example, Clement 1999; Jacob, Lys, and 
Neale 1999) finds that analysts’ experience and workloads affect the accuracy 
and credibility of their research. Using the IIBIWS Detail History files, we measure 
an analyst’s experience and workloads in terms of all research activity reported 
in I/B/E/S, including stock recommendations, quarterly and annual earnings- 
per-share forecasts, and long-term earnings growth forecasts. We measure general 
research experience as the number of days since an analyst first issued research 
on any company in the IlBlElS database and company-specific research expe- 
rience as the number of days since an analyst first issued research on a particular 
company. We measure an analyst’s workload as the number of different com- 
panies or the number of different four-digit I/B/E/S sector industry groups 
(SIIIGs)” for which the analyst issued research in a given calendar year. 

The amount of resources devoted to investment research within brokerage 
houses also affects the quality of analysts’ research (Clement 1999). Larger houses 
have access to better technology, information, and support staff. Accordingly, 
we use three measures of brokerage house size: the number of analysts issuing 
stock recommendations for a brokerage house over the course of a calendar year, 
book value of total assets, and net sales. AU of our subsequent results are qual- 

“ The IlBlUS sector industry group numbers are six-digit codes that provide information on the 
industry sedors and subsectors for companies in the UBElS database. We use the first four digits, 
which correspond to broad industry groupings. 
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Recommendation h e 1  

~ ___ -~ - 
Investment Brokerage 

Sample Banking Commission 

Mean Median Mean Median Size 

5 (Strong buy) 13.94 11.81 29.87 24.09 28,901 
4 (Buy) 13.81 11.21 26.68 17.22 37,478 
3 (Hold) 12.68 11.13 28.44 24.07 37,883 
2 (sell) 11.61 10.55 23.13 16.12 4,875 
1 (Strong sell) 16.27 14.90 33.44 24.95 1,356 
pValue (4 and 5) versus (1 and 2) .oooO .Mxx) .oooO DO23 

Note. Shown are the percentages of analyst employer revenues hum investment banking and brokerage 
commissions, by recommendation level. Data are for 110,493 stock recommendations and are drawn from 
the Institutional Brokers Estimate System US. Detail Recommendations History file fur 1994-2003. 

itatively similar under each of the three size measures. To save space, we report 
results only of tests based on the first size measure. 

To capture the degree to which investors believe that individual analysts have 
skill in providing timely and accurate research, we use two measures of analysts' 
reputation. The first is based on Institutional Investor ( I I )  magazine's All-America 
Research Team designation. Each year around October 15, II mails an issue to 
subscribers that lists the names of analysts who receive the most votes in a poll 
of institutional money managers. About 300-400 analysts are identified. We 
construct a variable that indicates, for each recommendation revision, whether 
the recommending analyst was named to the first, second, third, or honorable 
mention team in the latest annual survey. As a complementary, objective measure 
of analysts' reputation, we use a variable based on the Wall StreetJournaZ's ( WSPs) 
annual All-star Analysts Survey. The WSJ All-star Analysts are determined by 
an explicit set of criteria relating to past stock-picking performance and fore- 
casting accura~y.'~ The survey covers about 50 industries annually and names 
the top five stock pickers and top five earnings forecasters in each industry." 

Tables 1 and 2 report summary data on the characteristics of our sample. In 
Table 1, both the mean and the median percentages of analyst employer revenues 
derived from IB decline monotonically over the first four recommendation levels, 
but these values are the highest for strong sell recommendations. Similarly, it is 
the brokerage firms issuing strong sell recommendations that generally derive 

'' We recognize that the performance metrics used in the WaU Street~ooumnl (WSJ) All-star Analysts 
Survey are public information and can, in principle, be replicated by investors. However, to the 
extent that computing and evaluating analysts' performance is a costly activity, being named an All- 
Star Analyst can still affect an analyst's reputation and credibility. 

'' Since the IIBCEIS Broker Translation File provides only analysts' last names and first initials in 
some instances it is not possible to ascertain from the UB/E/S data alone whether an analyst in our 
sample was named to the Institrrrional Invesror (11) or WSJ team. For these cases, we determine team 
membership of analysts horn NASD Brokercheck, an online database (httpJ/www.nad.com, accessed 
October 2004) that provides the full names of registered securities professionals as well as their 
employment and registration histories for the past 10 years. The database also keeps track of analysts' 
name changes (such as those resulting from marriage). 

http://httpJ/www.nad.com
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Table 2 
Cbiuacteristics of Analysts, Firms, and Companies Followed 

characteristic 

~~ 

Sample 
Mean Median SD Size 

Investment banking revenue (%) 
Brokerage commission revenue (%) 
Analyst’s company-specific experience (years) 
Analyst’s general experience (years) 
Analysts employed by a firm 
Companies followed by an analyst 
Four-digit IIBIEIS SNGs followed by an 

Instiruriod Investor M-America stock picker 
Znstiturional Invaror AU-America Research 

Wall Street Journal All-star stock picker 
Wall Street Journal AU-Star Analyst 
Market capitalization (S millions) 
Analyst foU0wina 

analyst 

Team member 

13.M) 
28.74 
2.42 
6.41 
86.34 
17.24 

3.05 
.005 

.035 

.018 

.136 
8,804.46 

9.14 

11.25 11.93 
24.07 24.75 
1.20 3.29 
4.90 5.32 
60 79.73 
15 12.93 

3 1.90 
0 -07 

0 .18 
0 .I 3 
0 .34 

7 6.88 
1,367.22 27,758.81 

94,892 
94,892 
85,531 
85,531 
94,618 
84,016 

84,014 
85,531 

a5,53 1 

85,531 
85,531 

81,333 
92,869 

Note. Data are for 94,892 recommendation revisions and are drawn from the Institutional Brokers Estimate 
System (IIBIWS) US. Detail Recommendations History file for 1994-2003. Recommendation revisions 
indude recornmendation changes as weU as initiations, resumptions and discontinuations of coverage. 
Analysts’ experience is measured h m  all analyst mearch activity reported in UB/WS, including earnings- 
per-share forecasts, long-term earnings growth forecasts, and stock recommendations. An analyst is con- 
sidered to be a top stock picker or team member if he or she appeared in the relevant portion of the most 
recent analyst survey by Institutional Investor or the Wall Street Journal at the time of a recommendation 
revision. Market capitalization is measured 12 months before the end of the current month, and analyst 
following is measured on the basis of stock recommendation coverage. Market capitalization values are 
inflation adjusted (with Consumer Price Index numbers and with 2003 as the base year). SIIIG = sector 
indunry group. 

the highest percentage of their total revenues from brokerage commissions. No- 
tably, in each of the five categories, the mean percentage of revenue from com- 
missions is about twice as large as the mean percentage of revenue from IB. This 
fact underscores the importance of trading commissions as a source of revenue 
for many securities firms. The last column shows that about 95 percent of the 
recommendations in the sample are at levels 5 (strong buy), 4 (buy), or 3 (hold). 
Levels 1 (strong sell) and 2 (sell) represent only about 1 percent and 4 percent 
of all recommendations, respectively, 

The data in Table 2 provide a flavor of our sample of analysts and their 
employers. As noted by Hong, Kubik, and Solomon (2000), careers as analysts 
tend to be relatively short. The median recommendation is made by an analyst 
with under 5 years of experience, of which just over a year was spent following 
a given stock. Stock analysts tend to be highly specialized, following a handful 
of companies in a few industries. The median recommendation is made by an 
analyst following 15 companies in three industries who works for a securities 
firm employing 60 analysts. Being named as an All-America Research Team 
member by I1 is a rare honor, received by under 5 percent of all analysts in our 
sample. Finally, the typical company followed is large, with mean (median) 
market capitalization of about $8.8 billion ($1.4 billion) in inflation-adjusted 
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2003 dollars. Over the time span of a year, a company is tracked by a mean 
(median) of 9.1 (7) analysts. 

4. Conflicts and the Levels of Analyst Recommendations 
Net of the Consensus 

In this section, we examine whether the level of an analyst’s stock recom- 
mendation net of the consensus (that is, median) recommendation level is related 
to the conflicts that he or she faces. We start by ascertaining the level of the 
outstanding recommendation on each stock by each analyst following it at the 
end of each quarter (March, June, September, December) from 1995 through 
2003. An analyst’s recommendation on a stock is included only if it is newly 
issued, reiterated, or revised in the preceding 12 months. 

We estimate a regression explaining individual analysts’ net stock recommen- 
dation levels at the end of a quarter (which is the recommendation level minus 
the median recommendation level across all analysts following a stock during 
the quarter).’; The regression pools observations across analysts, stocks, and 
quarters and includes our two main explanatory variables: the percentage of an 
analyst employer’s total revenues from IB and the percentage from brokerage 
commissions. Following Jegadeesh et al. (2004) and Kadan et al. (forthcoming), 
who find that momentum is an important determinant of analysts’ recommen- 
dations, we control for the prior 6-month stock return. 

The regression also controls for other factors that can affect the degree of 
analysts’ optimism, such as the size of the company followed and the resources, 
reputation, experience, and workload of an analyst. As a measure of the resources 
available to an analyst, a dummy variable is used for a large brokerage house, 
and it equals one if the firm ranks in the top quartile of all houses in terms of 
the number of analysts employed during the year. The size of the company 
followed is measured by the natural logarithm of its market capitalization, mea- 
sured 12 months before the end of the month. We measure an analyst’s reputation 
by dummy variables that equal one if the recommending analyst was named in 
the most recent year as an All-America Research Team member by I1 or as an 
All-star Analyst by the WSJ. An analyst’s company-specific research experience 
is measured by the natural logarithm of one plus the number of days an analyst 
has been producing research (including earnings-per-share forecasts, long-term 
growth forecasts, or stock recommendations) on the company. We measure an 
analyst’s workload by the natural logarithm of one plus the number of companies 
for which he or she produces forecasts or recommendations in the current year, 

Finally, we control for industry and time period effects by adding dummy 
variables for YB/E/S two-digit S/I/G industries and for each calendar quarter 
(March 1995, June 1995, and so forth). Since net recommendation levels can 

l7 To ensure meaningful variation in the dependent variable, we omit stocks followed by only one 
analyst in a quarter. 
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Table 3 
Ordered Probit Analysis of Recommendation Levels Net of the Consensus 

Explanatory Varkble 

Investment banking revenue (%) 
Brokerage commission revenue (%) 
Prior 6-month stock return 
Large brokerage house dummy 
Company size 
Institutional Inwrm All-America Research Team dummy 
Wall Stre& Journal All-star Analyst dummy 
Company-specific research experience 
Number of companies followed 

Coefficient 

.4167 

.0363 
-.0068 
-.0639 

,0038 
.0032 

-.0196 
,0012 
.0070 

z-Statistic 

17.35 
3 .oo 

-2.89 
-8.60 

2.89 
.15 

-2.23 
1.42 
4.64 

Note. The results are from ordered probit regressions explaining individual analysts’ stock recommendation 
levels net of the consensus (that is, median) recommendation level at the end of each quarter (March, 
lune, September, December) for 1995-2003. Observations are excluded if the analyst issued no new or 
revised recommendation in the preceding 12 months. The regression indudes observations pooled across 
analysts, stocks, and quarters. Data on mommendations are drawn h m  the Institutional Brokers Estimate 
System (UBIWS) U.S. Detail Recommendations History file for 1994-2003. Investment banking or brokerage 
commission revenue refer to the percentage of the brokerage firm’s total revenues derived from investment 
banking or brokerage commissions. The large brokerage house dummy is an indicator variable that equals 
one if a brokerage h o w  is in the top quartile of aU houses, based on the number of analysts issuing stock 
recommendations Listed in IIBIWS in a given calendar year. Company size is the natural logarithm of the 
market capitalization of the company followed, measured 12 months prior to the end of the current month. 
The Institulionol Invator AU-America Research Team and Wan Sweet Jouml AU-Star Analyst dummies are 
indicator variables that equal one if the recommending analyst wa listed as an AU-America Rwarch Team 
member or All-Star Analyst in the most recent analyst ranking. Companyspecific research experience is 
the natural log of one plus the number of days that an analyst has been issuing IIWEIS research on a 
company. Number of companies followed equals the natural log of one plus the number of companies 
followed by an analyst in the current calendar year. The regression indudes dummy variables for two-digit 
IIBIUS sector industq grou industries and for calendar quarters. Test statistics are based on a robust 
variance &mator. The num&r of observations is 213,011; the pvalue of the x’ test is cooO1. 

take ordered values from -4 (strongly pessimistic) to 4 (strongly optimistic) in 
increments of .5, we estimate the regression as an ordered probit model.IR The 
2-statistics are based on a robust (Huber-White sandwich) variance estimator. 

Table 3 shows the regression estimate. The coefficients of IB revenue percentage 
and commission revenue percentage are both positive. This finding implies that 
greater conflicts with IB and brokerage businesses lead an analyst to issue a 
higher recommendation on a stock relative to the consensus. Stocks followed 
by busier analysts and stocks of larger companies receive higher recommenda- 
tions relative to the consensus. Stocks that experience a price run-up over the 
prior 6 months, stocks followed by analysts at large brokerage houses, and stocks 
followed by WSJ All-star Analysts ail receive lower recommendations relative to 
the consensus. All of these relations are highly statistically significant. 

To provide a sense of the magnitude of the main effects of interest, we show 
in Table 4 the derivatives of the probability of each net recommendation level 

I” Notice that recommendation levels can take integer values from 1 to 5, and the median rec- 
ommendation can take values from 1 to 5 in increments of .5. See Greene (2003) for a detailed 
exposition of the ordered probit model. 
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with respect to IB revenue and commission revenue percentages.” Thus, for 
example, a 1-standard-deviation increase in IB revenue percentage increases the 
probability of an optimistic recommendation (that is, a net recommendation 
level greater than zero) by .1193 x (.0325 + .0671 + . . . + .0003) = .0151. 
Compared to the unconditional probability of an optimistic recommendation 
by an analyst, thii represents an increase of about 5.9 percent (.0151/.2575). The 
effect of a change in commission revenue percentage is much smaller. A 1- 
standard-deviation increase in commission revenue percentage increases the 
probability of an optimistic recommendation by .2475 x .01105 = .0027, or 
about 1 percent (.0027/.2575) of the unconditional probability. Thus, despite 
possible concerns about a loss of reputation, analysts seem to respond to conflicts 
of interest, particularly those stemming from IB. 

5. Conflicts and Investor Response to Recommendation Revisions 

5.1 Stock Price Response 

This section examines whether an analyst’s credibility with investors is related 
to the degree of conflict faced. We interpret the reaction of stock prices to a 
recommendation revision as an indication of an analyst’s credibility. Our analysis 
focuses on revisions in recommendation levels, rather than on recommendation 
levels per se, because revisions are discrete events that are likely to be salient for 
investors, and previous research finds that revisions have significant information 
content (see, for example, Womack 1996; Jegadeesh et al. 2004). To capture the 
effects of the most commonly observed and economically important types of 
revisions, we structure our tests around four basic categories: added to strong 
buy, added to buy or strong buy, dropped from strong buy, and dropped from 
buy or strong buy.’” These four categories are defined to include initiations, 
resumptions, and discontinuations of coverage because such events also reflect 
analysts’ positive or negative views about a company.” Thus, for example, we 
consider a stock to be added to strong buy under two scenarios: (a)  the rec- 
ommendation level is raised to strong buy from a lower level or (b) coverage is 

I9Notice that, for each explanatory variable, these derivatives sum to zero across all the net 
recommendation levels. 

*’ Our analyst focuses on these four types of revisions instead of the other four (added to strong 
sell, and 50 forth) because, as shown in Table 1, sell and strong sell recommendations are quite rare. 
But note that dropped-from-buy and dropped- om-buy-or-strong-buy revisions can entail move- 
ment to the sell or strong sell category. 

” We use the YB/E/S Stopped Recommendations file to determine instances in which a brokerage 
firm discontinued coverage of a company. This file contains numerous cases in which an analyst 
stops coverage of a stock only to issue a new recommendation a month or two later. Conversations 
with UBWS representatives indicate that such events likely represent pauses in coverage due to 
company quiet periods or analysts’ reassignments within a brokerage house. We define a stopped 
coverage event to be a true stoppage only if the analyst does not issue a recommendation on the 
stock over the subsequent 6 months. 
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initiated or resumed at the level of strong buy.2’ Defining revisions in this fashion 
yields a sample of 94,892 recommendation revisions made over the 1994-2003 
period. 

5.1.1. Average Response 

We compute the abnormal return on an upgraded or downgraded stock over 
day t as the return (including dividends) on the stock minus the return on the 
Center for Research in Security Prices equal-weighted market portfolio of New 
York Stock Exchange (NYSE), American Stock Exchange, and NASDAQ stocks. 
The cumulative abnormal return (CAR) on the stock over days t, to t2 relative 
to the revision date (day 0) is measured as the s u m  of the abnormal returns 
over those days. Table 5 shows mean and median CARS for three windows: days 
- 1 to 0, - 1 to 1, and -5 to 5. The t-statistics for the difference of the mean 
abnormal returns from zero are computed as in Brown and Warner (1985) and 
are shown in parentheses. The pvalues for the Wilcoxon test are reported in 
parentheses with the medians. 

It is clear from Table 5 that recommendation revisions have large effects on 
stock prices. For example, when a stock is added to the strong-buy list, it ex- 
periences a mean abnormal return of about 2 percent over the 2-day revision 
period. Downgrades have even larger effects on stock prices than do upgrades. 
Strikingly, the 2-day mean abnormal return around the dropped-from-strong- 
buy list is -4 percent. Median values are consistently smaller in magnitude than 
are means, and this finding indicates that some revisions lead to price reactions 
of a very large magnitude. Mean and median 2-day abnormal returns are sta- 
tistically different from zero for all four groups of forecast revisions. The mag- 
nitudes of abnormal returns are somewhat larger over the 3-day and 11-day 
windows than over the 2-day window. Overall, these returns are consistent with 
those found by prior research that examines the average stock price impact of 
recommendation revisions (for example, Womack 1996; Jegadeesh et al. 2004). 

5.1.2. Cross-sectional Analysis 

Table 6 contains cross-sectional regressions of stock price reactions to rec- 
ommendation revisions over days -1 to 1. The main explanatory variables of 
interest in these regressions are our revenue-based measures of the magnitudes 
of IB and brokerage conflicts. We include controls for the size of an analyst’s 
employer, the size of the company followed, and measures of an analyst’s rep- 
utation, experience, and w~rkload.’~ We estimate a separate regression for each 

Note that the definitions of our four recommendation revision groups imply that stocks can be 
added to a group more than once on a given day. Nonetheless, excluding days on which a stock 
experiences multiple revisions does not change any of our qualitative results. 

I’ Prior research finds that analysts who have more experience, carry lower workloads, or are 
employed by larger firms tend to generate more precise research (see, for example, Clement 1999; 
Jacob, Lys, and Neale 1999, Mikhail, Walther, and Willis 1997). In addition, more reputed analysts 
tend to generate timelier and more accurate research (see, for example, Stickel 1992; Hong and 
Kubik 2003). We expect such analysts to be more influential with investors. 
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of the four groups of recommendation revisions. The t-statistics based on a 
robust variance estimator are reported in parentheses. 

The coefficient on iB revenue percentage is statistically significantly negative 
for both upgrades and downgrades. The coefficient on brokerage commission 
revenue percentage is also negative in all four regressions; it is statistically sig- 
nificant in all cases, except for the dropped-from-strong-buy revisions.’’ Col- 
lectively, these results favor the rational discounting hypothesis over the naive 
investor hypothesis. The magnitudes of these effects are nontrivial. For instance, 
a 1-standard-deviation increase in IB revenue percentage leads to a change of 
about -.31 (-.42) percentage points in the 3-day abnormal return around the 
move to (from) a strong buy recommendation. Similarly, a 1-standard-deviation 
increase in brokerage commission revenue percentage leads to a change of about 
-.37 (-.22) percentage points in the corresponding abnormal return around 
the move to (from) a buy or strong buy rec~mmendation.’~ 

The results for control variables are also noteworthy. The dummy variable for 
a large analyst employer is positively (negatively) related to the market reaction 
to upgrades (downgrades). This finding is consistent with the idea that revisions 
by analysts employed at larger brokerage houses (which tend to be more rep- 
utable) have more credibility with investors. The size of the company followed 
is negatively (positively) related to the market reaction to upgrades (downgrades), 
which is consistent with the notion that, for larger companies, an analyst’s 
recommendation competes with more alternative sources of information and 
advice. 

Revisions by 11 All-America Research Team analysts are positively (negatively) 
related to the stock price reaction to upgrades (downgrades), which suggests that 
they wield more influence with investors. This is a notable finding; we are 
unaware of previous work documenting a relation between an analyst’s repu- 
tation and the stock price reaction to both upgrades and downgrades. As the 
coefficient on the WSJ All-star Analyst dummy indicates, however, being des- 
ignated as a WSJ All-star Analyst does not seem to enhance the credibility of 
an analyst’s recommendations.’6 The absence of an effect here is somewhat 

*’ These and all subsequent regression results in this article are qualitatively similar when we 
winsorite the dependent variable at the first and ninety-ninth percentiles of its distribution. 

For each group of revisions (such as added to strong buy), we also estimate the regression after 
excluding similar revision events that a stock experiences withiin 3 days of a given revision event. 
These results are qualitatively similar to those reported in Tables 6 and 8. We also examine the 
possibility that investors perceived the conflicts to be more severe, and hence discounted them more, 
in securities firms that were charged by reguIators (that is, the 10 firms that were part of the global 
analyst settlement) than in other h s .  We do this by interacting both investment banking (IB) 
revenue percentage and brokerage commission revenue percentage variables in the regression with 
binary (0, 1) dummy variables for securities firms that are part of the global analyst settlement and 
firms that are not. We find no significant differences between the two groups of firms in their 
coeficients on IB revenue percentage and commission revenue percentage. 

Although IIAU-America Research Team and WSJ AU-Star Analyst dummies both measure aspects 
of an analyst’s reputation, they are not highly correlated The correlation coefficient is .14 across all 
upgrades and .13 across all downgrades. 
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surprising given that the WS] has a much broader readership base than that of 
11. One explanation is that II analyst rankings are based on an opinion poll of 
money managers, who control substantial assets and therefore directly affect 
stock prices, while WS] rankings are based on strictly quantitative measures of 
analysts’ past stock-picking or forecasting performance. 

The market reaction to upgrades is positively related to an analyst’s company- 
specific research experience. This finding suggests that more experienced analysts 
tend to be more influential with investors. But the reaction to downgrades is 
also positively related to analysts’ experience. Finally, the stock price reaction to 
upgrades is negatively related to analysts’ workload. This finding suggests that 
busier analysts’ opinions tend to get discounted by the market. All of these 
relations are statistically significant. 

5.2. Response of Trading Volume 

In this section, we measure analysts’ credibility via changes in the volume of 
trade around recommendation revisions.” Revisions of analysts’ recommenda- 
tions can affect trading volumes by inducing investors to rebalance their port- 
folios to reflect updated beliefs. 

5.2.1. Average Response 

We compute the abnormal volume for a trading day t as the mean-adjusted 

e,, = v,, - v,, (1) 

where v,, is the trading volume of stock i over day t divided by common shares 
outstanding on day t and v, is the mean of v,, over days -35 to -6. 

The cumulative abnormal volume (CAV) for stock i over days t, to 4 is 
measured in the following way: 

share turnover for stock i:’” 

12 

CAVit,,t2 = C eit. 
1=1, 

Table 7 shows mean and median CAV values over three windows surrounding 
revisions in analyst stock recommendations. Over the 2-day revision period, the 
mean abnormal volume is positive for both upgrades and downgrades, but its 
magnitude is substantially larger for downgrades. The move to (from) the strong- 
buy list increases a stock‘s trading volume by a mean of about .9 percent (2.6 
percent) of the outstanding shares, compared to a normal day’s volume. For 
longer windows, the mean abnormal volumes are substantially higher for down- 

’’ Many prior studies have used trading volume to examine investors’ response to informational 
events (see, for example, Shleifer 1986; rain 1988; Jarrell and Poulsen 1989; Meulbroek 1992; Sanders 
and Zdanowia 1992). 
’’ This approach has been used in a number of prior studies (for example, Shleifer 1986; Vijh 

1994; Michaely and Vila 1996). 
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grades. The median values are lower than the mean values. Each mean and 
median abnormal volume is statistically greater than zero, with a pvalue below 
.01. Clearly, revisions of stock recommendations by analysts generate trading. 

5.2.2. Cross-Sectional Analysis 

Table 8 presents cross-sectional regressions explaining CAVs over days - 1 to 
1 surrounding the recommendation revisions. The explanatory variables in the 
regressions are the Same as in regressions of CARS in Section 5.1.2. The results 
provide strong support for the rational discounting hypothesis. The coefficients 
on both the IB revenue percentage and commission revenue percentage variables 
are generally statistically significant and negative (positive) for both groups of 
upgrades (downgrades). The magnitudes of these effects are nontrivial. For ex- 
ample, a 1-standard-deviation increase in IB revenue percentage leads to a change 
in the 3-day abnormal volume around the addition (omission) of a stock to 
(from) the strong-buy list of about -.12 percent (.36 percent) of the outstanding 
shares; a corresponding change in the commission revenue percentage results in 
a change in the abnormal volume of about -.15 percent (-22 percent). 

Recommendation revisions by larger brokerage houses generate more trading. 
The abnormal volume is also larger for revisions involving smaller companies. 
Revisions by I1 All-America Research Team members generate statistically sig- 
nificantly more abnormal volume for the dropped from buy or strong-buy group. 
Upgrades (downgrades) by more experienced analysts result in larger (smaller) 
abnormal volumes, and upgrades by busier analysts are less credible. 

6. Conflicts and the Performance of Recommendation Revisions 

We next consider the investment performance of analysts’ recommendation 
revisions over periods of up to 12 months. Here, the choice of the benchmark 
used to compute abnormal returns i s  somewhat more important than it is in 
Section 5.1, where we measure abnormal returns over a few days around the 
revision. But the results here are likely to be less sensitive to the benchmark 
employed than are those in studies of long-run stock performance, where the 
time period of interest can be as long as 5-10 years (see, for example, Agrawal, 
Jaffe, and Mandelker 1992; Agrawal and Jaffe 2003). 

6.1. Average Performance 

We use an approach similar to Barber, Lehavy, and Trueman (2007). To eval- 
uate the performance of stocks over a given window, say, months 1-12 following 
the month of their inclusion (month 0) in a given group of revisions such as 
the added-to-strong-buy list, we form a portfolio p that initially invests $1 in 
each recommendation. Each recommended stock remains in the portfolio until 
month 12 or the month that the stock is either downgraded or dropped from 
coverage by the securities firm, whichever is earlier. If multiple securities firms 
recommend a stock in a given month, the stock appears multiple times in the 
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portfolio that month, once for each securities firm with a strong buy recom- 
mendation. The portfolio return for calendar month t is given by 

where R,, is the month t return on recommendation i, x,, is one plus the com- 
pound return on the recommendation from month 1 to month t - 1 (that is, 
x,, equals one for a stock that was recommended in month t),  and n, is the 
number of recommendations in the portfolio. This calculation yields a time 
series of monthly returns for portfolio p .  

We compute the abnormal performance of portfolio p as the estimate of the 
intercept term aP from the Fama and French (1993) three-factor model. Ac- 
cordingly, we estimate the following time-series regression for portfolio p: 

R,, - R,, = up + Pip(Rmt - R,) i- PZpSMB, + P&ML + 

t = January 1994 to December 2003, (4) 

where R, is the risk-free rate, R,,, is the return on the value-weighted market 
index, SMB equals the monthly return on a portfolio of small firms minus the 
return on a portfolio of big firms, and HML is the monthly return on a portfolio 
of firms with high book-to-market ratio minus the return on a portfolio of firms 
with low book-to-market ratio. The error term in the regression is denoted E. 

The time series of monthly returns on R ,  - R, SMB, and HML are obtained 
from Kenneth French’s Web site.’9 We repeat this procedure for each time window 
of interest, such as months 1-3, and for each group of revisions, such as the 
dropped-from-strong-buy list. 

Table 9 shows the performance of analysts’ recommendation revisions. Over 
the period of 3 months following the month of recommendation revision, the 
average abnormal returns for upgrades are positive, and the returns for down- 
grades are negative. The magnitudes of these returns are nontrivial. For example, 
the addition of a stock to the strong-buy list has an abnormal monthly return 
of about .875 percent, or about 2.62 percent over the 3-month period. The 
pattern is generally similar over longer windows. For example, over months 
1-12, the abnormal monthly return for the added-to-strong-buy list is .679 
percent, or about 8.15 percent over the 12-month period. The abnormal returns 
are significantly different from zero for upgrades in all cases; they are statistically 
insignificant for downgrades in all cases except one. 

*’ Kenneth R. French, FamdFrench Factors (file F-F_Research_Data_Factors.zip at http://mba 
. t u ~ . d a r t m o u t h . e d u / p a g e s / f a c u l t y ~ e n . f r e f ) .  

http://mba
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Table 9 
Medium-Term Investment Performance of Recommendation Revisions 

Months 1-3 Months 1-6 Months 1-12 

Abnormal Abnormal Abnormal 
Monthly Monthly Monthly 
Return Return Return 

Portfolio (96) t-statistic (%) t-statistic (%) t-statistic 
Added to strong buy 375 6.12** -758 6.12.‘ .679 5.70** 
Added to buy or strong buy ,586 4.49** -511 4.82** .503 5.38.‘ 
Dropped from buy or strong buy -.361 -1.60 -260 -1.28 -.072 -.44 
Dropped from strong buy -.367 -1.58 -.395 -2.00‘ -.231 -1.49 

Note. Abnormal returns are reported for three event windows relative to the month of revision (month 
0) and are computed using an approach simiiar to that in Barber, Lehavy, and Trueman (2007). The 
abnormal return is the estimated intercept from a time-series regression of 114 monthly portfolio returns 
using the Fama and French (1993) three-factor model. 

*Statistically significant at the 5% level in two-tailed tests. 
‘*Statistically significant at the 1% level in two-tailed tests. 

6.2. Cross-Sectional Analysis 

Table 10 shows the results of a regression similar to that in Section 5.1.2, 
except that the dependent variable here is the average monthly abnormal return 
for a firm over months 1-12 following the month of a recommendation revision. 
We compute this abnormal return by estimating a time-series regression similar 
to that in equation (4) over months 1-12 for each stock in a sample of rec- 
ommendation revisions. The intercept from this regression is our estimate of 
the performance of the recommendation revision. Observations involving rec- 
ommendation revisions on a stock that occur within 12 months of an earlier 
revision are omitted from each regre~ion.’~ 

In each regression result reported in Table 10, the coefficients of IB revenue 
percentage and commission revenue percentage are not statistically significantly 
different from zero. These results favor the rational discounting hypothesis, at 
least for the marginal investor. The performance of both groups of recommen- 
dation upgrades is negatively related to company size; the performance of one 
group of downgrades is positively related to the dummy variable for WSJ All- 
Star Analysts. None of the other variables is statistically significant. 

7. Bubble versus Postbubble Periods 

We next exploit the fact that our sample spans both the late-1990s U.S. stock 
bubble and a postbubble period. During the bubble period, initial public offer- 
ings, merger activities, and stock prices were near record highs, and media 
attention was focused on analysts’ pronouncements. We therefore examine 
whether analysts’ behavior and investors’ responses to analysts’ recommendations 
differed during the bubble and postbubble periods. Given the euphoria on Wall 

results are qualitatively similar when we indude these observations. 
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Table 11 
Ordered Probit Regression of Recommendation Lev& Net of the Consensus 

for Bubble versus Postbubble Periods 

Bubble Postbubble p-Value 

Investment banking revenue (%) .5103‘ .3089* <.001 
Brokerage revenue (%) -.1868* .2286‘ <.001 

Note. The explanatory variables are aa in Table 3, except that (a) the investment banking revenue and 
brokerage commission rmnue percentage variabla are interacted with dummy variables for the bubble 
or postbubble period and ( b )  calendar-quarter dummies are replaced with a postregulation indicator (which 
is equal to one for quarters a h  May 2002). Shown are the coefficient estimates of investment banking 
and brokerage revenue percentage variables for the bubble and postbubble periods and the p-due for the 
difference in the coefficient estimate between the nvo periods. All test statistics use robust varianceestimators. 

‘Statistidy significant at the 1% level in two-tailed tests. 

Street and among investors during the bubble, analysts appear to have been 
under acute pressure to generate IB fees and brokerage commissions. As for the 
response of investors, the rational discounting hypothesis predicts greater dis- 
counting of analysts’ opinions during this period in response to heightened 
conflicts, while the naive investor hypothesis predicts less discounting. 

We estimate regressions similar to those for relative recommendation levels 
(Table 3), those for announcement abnormal returns (Table 6), those for an- 
nouncement abnormal volumes (Table E!), and those for 12-month investment 
performance of recommendation revisions (Table lo), except that we now in- 
teract IB revenue percentage and commission revenue percentage with dummy 
variables for the bubble (January 1996-March 2000) and postbubble (April 
2OOeDecember 2003) periods. Accordingly, we restrict the sample period for 
these regressions to January 1996-December 2003. For regressions corresponding 
to those with results shown in Table 3, we also replace the calendar-quarter 
dummies with a postregulation indicator (equal to one for quarters ending after 
May 2002). In May 2002, both the NYSE and the National Association of Se- 
curities Dealers considerably tightened the regulations on the production and 
dissemination of sell-side analyst research..” The findings of Barber et al. (2006) 
and Kadan et al. (forthcoming) suggest that these regulations exerted a downward 
pressure on recommendation levels. The regression results are presented in Tables 
11 and 12. To save space, we report only the coefficient estimates for IB revenue 
percentage and commission revenue percentage. 

The results in Table 11 show that analysts appear to have inflated their rec- 
ommendations in response to IB conflicts during both the bubble and postbubble 
periods. But the magnitude of this effect is substantially greater during the bubble 
period than during the postbubble period. This difference is statistically signif- 
icant. The magnitude of the effect is smaller for brokerage conflicts than for 
conflicts during both periods. In fact, the effect for brokerage conflicts is negative 

” See NYSE Amended Rule 472, “Communications with the Public,” and National Association of 
Securities Dealers Rule 271 1, “Research Analysts and Research Reports.” 
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during the bubble; it is positive and statistically significantly higher during the 
postbubble period. 

Table 12 shows that, in regressions of 3-day abnormal returns, the coefficients 
of both IB revenue percentage and commission revenue percentage are negative 
and statistically significant during the bubble period for both groups of upgrades. 
For the added-to-strong-buy group, the coefficient of IB revenue percentage is 
significantly lower during the bubble period than during the postbubble period. 
For downgrades, the coefficients of both variables are generally negative in both 
periods, and they are statistically significantly lower during the postbubble period. 

In regressions of 3-day abnormal volumes, the coefficients of IB revenue 
percentage and commission revenue percentage are negative for upgrades and 
positive for downgrades in all cases, both during and after the bubble. These 
coefficients are not statistically significantly different between the bubble and 
postbubble periods for both groups of upgrades and one group of downgrades. 
For the dropped-from-strong-buy group, the coefficient of IB revenue percentage 
is statistically significantly larger during the bubble period than during the post- 
bubble period, but the coefficient of the commission revenue percentage is sta- 
tistically significantly smaller. In regressions of 12-month postrecommendation 
stock performance, the coefficients of both variables are statistically insignificant 
both during and after the bubble period in nearly all cases, and th is  finding is 
consistent with the results shown in Table 10 for the full sample period. 

Overall, analysts appear to respond to IB conflicts both during and after the 
bubble, but the magnitude of their response declines during the postbubble 
period. Perversely, while analysts do not seem to respond to brokerage conflicts 
during the bubble, they appear to do so after the bubble. Perhaps the intense 
regulatory and media focus on IB conflicts has led analysts to look for alternative 
avenues. Did investors discount conflicted analysts’ opinions more during the 
bubble than in the postbubble period? The answer to this question is unclear. 
However, our evidence does not support the notion that investors threw caution 
to the wind during the bubble. 

8. Summary and Conclusions 

Following the collapse of the late-1990s U.S. stock market bubble, there has 
been a widespread hue and cry from investors and regulators over the conflicts 
of interest faced by Wall Street stock analysts. The discovery of e-mail messages, 
in which analysts were privately disparaging stocks that they were touting pub- 
licly, led to the landmark $1.4 billion settlement between a number of leading 
Wall Street firms and securities regulators in April 2003. The settlement requires 
the firms to disclose IB conflicts in analyst reports and imposes a variety of 
restrictions designed to strengthen the firewalls that separate research from IB. 
Part of the settlement funds are set aside for investor education and for research 
produced by independent firms. The settlement basically presumes that analysts 
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respond to the conflicts by inflating their stock recommendations and that in- 
vestors take analysts’ recommendations at face value. 

Consistent with the view of the media and regulators, we find that optimism 
in stock recommendations is positively related to the importance of both IB and 
brokerage businesses to an analyst’s employer. This pattern is more pronounced 
during the late- 1990s stock market bubble with respect to IB conflicts. However, 
we provide several pieces of empirical evidence that suggest that investors are 
sophisticated enough to adjust for this bias. First, the short-term reactions of 
both stock prices and trading volumes to recommendation upgrades vary neg- 
atively with the magnitude of potential IB or brokerage conflicts faced by analysts. 
For instance, over the 3 days surrounding an upgrade to strong buy, a 1-standard- 
deviation increase in the proportion of revenue from IB is associated with a .3 1 
percentage point decrease in abnormal returns and a -12 percentage point de- 
crease in abnormal volume. These results suggest that investors ascribe lower 
credibility to an analyst’s upgrade when the analyst is subject to greater pressures 
to issue an optimistic view. For downgrades, conflict severity varies negatively 
with the short-term stock price reaction and positively with the short-term 
trading volume impact. This pattern is consistent with the idea that investors 
perceive an analyst to be more credible if he or she is willing to voice an 
unfavorable opinion on a stock despite greater pressures to be optimistic. 

Second, we find no evidence that the 1-year investment performance of rec- 
ommendation revisions is related to the magnitude of analysts’ conflicts, either 
for upgrades or for downgrades. This finding suggests that, on average, investors 
properly discount an analyst’s opinions for potential conflicts at the time the 
opinion is issued. Finally, investors discounted conflicted analysts’ opinions dur- 
ing the late-1990s stock bubble, even in the face of the prevailing market eu- 
phoria. This evidence does not support the popular view that recommendations 
of sell-side analysts led investors to throw caution to the wind during the bubble 
period. 

Overall, our empirical findings suggest that while analysts do respond to IB 
and brokerage conflicts by inflating their stock recommendations, the market 
discounts these recommendations after taking analysts’ Conflicts into account. 
These findings are reminiscent of the story of the nail soup told by Brealey and 
Myers (1991), except that here analysts (rather than accountants) are the ones 
who put the nail in the soup and investors (rather than analysts) are the ones 
to take it out. Our finding that the market is not fooled by biases stemming 
from conflicts of interest echoes similar findings in the literature on conflicts of 
interest in universal banking (for example, Kroszner and Rajan 1994, 1997; 
Gompers and Lerner 1999) and on bias in the financial media (for example, 
Bhattacharya et al., forthcoming; Reuter and Zitzewitz 2006). Finally, while we 
cannot rule out the possibility that some investors may have been naive, our 
findings do not support the notion that the marginal investor was systematically 
misled over the last decade by analysts’ recommendations. 



Exhibit PMA-3 
Schedule 6 

Page30of35 

532 The Journal of LAW & ECONOMICS 

Appendix 

This Appendix describes the characteristics of disclosing and nondisclosing 
private securities firms, sheds some light on their decisions to publicly disclose 
their income statements, and examines whether the resulting selection bias affects 
our main results in Table 3. Table A1 provides summary statistics of recom- 
mendation levels and characteristics of disclosing and nondisclosing private se- 
curities firms. Compared with nondisdosing firms, disclosing firms tend to be 
smaller and more liquid and issue somewhat more optimistic stock recommen- 
dations. The mean recommendation level is slightly higher for disclosing firms 
than for nondisclosing firms. The median disclosing firm is smaller and holds 
more liquid assets than the median nondisclosing firm. All these differences are 
statistidy significant. The two groups of firms have similar financial leverage 
ratios and 2-year growth rates in total assets. 

We next examine cross-sectional determinants of a private securities firm’s 
decision to disclose its income statement. In an excellent review of the corporate 
disclosure literature, Healy and Palepu (2001) point out that a firm is more 
willing to voluntarily disclose financial information when it needs to raise external 
financing and when it is less concerned that the disclosure would damage its 
competitive position in product markets. Ceteris paribus, firms with greater 
growth opportunities, higher financial leverage, and less liquid resources are 
more liiely to need external financing. They are more liiely to be open with 
potential investors by disclosing financial information, including their income 
statements. Similarly, smaller firms are likely to have greater need for external 
financing as they try to grow. In addition, given the intense competition in the 
securities business, smaller private firms are also likely to be more willing to 
disclose their profits and profitability because they have less business at stake. 
For both reasons, smaller firms are likely to be more willing to disclose financial 
information. We control for firm size by the natural logarithm of one plus total 
assets in millions of dollars, for growth opportunities by the 2-year growth rate 
of total assets, for financial leverage by the ratio of long-term debt to total assets, 
and for liquidity by the ratio of cash and equivalents to total assets. We estimate 
a probit regression of DISCLOSER, which equals one for a disclosing firm and 
is zero otherwise. 

In accordance with the predictions of corporate disclosure theory, the coef- 
ficients on firm size and liquidity are negative, and the coefficient on growth is 
positive. Contrary to the prediction, however, the coefficient on leverage is neg- 
ative. All of these coefficients are highly statistically significant. The pseudo-R2- 
value of this model is .08. To Save space, these results are not shown in a table, 

Finally, we examine whether the selection bias caused by a private securities 
firm’s disclosure choice (and, consequently, the availability of data on IB revenue 
percentage and commission revenue percentage) affects our main results in Table 
3. While there is no Heckman selectivity correction for the ordered probit model, 
there is one for the regular probit model. So we define a binary variable to 
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measure an optimistic recommendation that equals one if an analyst’s recom- 
mendation level on a stock exceeds the consensus level and equals zero otherwise. 
We then replace the dependent variable in the regression in Section 4 with this 
optimistic recommendation dummy. Using the subsarnple of private securities 
firms, we estimate the resulting equation in two ways: ( a )  with a regular probit 
model and (b) with a Heckman selectivity-corrected probit model, where we use 
the equation described in the second paragraph of this Appendix as the selection 
equation. When we use approach b, the coefficient of the selection term (that 
is, the inverse Mills ratio) is statistically significant in the second-stage probit 
regression. What is more important for our purposes is that the sign, magnitude, 
and statistical significance of our main explanatory variables, the IB revenue 
percentage and the commission revenue percentage, are similar in the regular 
probit and the Hedunan-corrected probit regressions. These results do not sup- 
port the idea that our main findings are driven by the selection bias caused by 
a private securities firm’s decision to disclose its revenue breakdown. To save 
space, these results are not shown in a table. 
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BY THE COMMISSION: 

I. INTRODUCTION 

On September 26,2007, Chaparral City Water Company, Inc. (“Company” or “CCWC”) filed 

with the Arizona Corporation Commission (“Commission’*) an appiication for a rate increase, based 

on a test year ended December 3 1,2006. 

On October 26, 2007, the Commission’s Utilities Division (“Staff ’) filed a letter stating that 

the application was found sufficient and classifying the Applicant as a Class A utility. 

On November 19, 2007, the Residential Utility Consumer OEce (“RUCO”) filed an 

Application to Intervene. 

By R3te Case Procedural Order issued November 30, 2007, a hearing was set on the 

application to commence on July 8,2008, associated procedural deadlines were set, and intervention 

was granted to RLJCO. 

On December 19,2007, the procedural schedule set by the initial Rate Case Procedwd Order 

was modified as requested by the Company, with the hearing set to commence on July 21,2008. 

On January 22, 2008, a Procedural Order was issued granting a January 3, 2008, motion by 

Staff to suspend the timeclock in this proceeding, until rhe Commission’s final order in Docket No. 

W-02113A-04-0616, a pending matter in which the rates of Chaparral City Water Company, Inc. 

were also being considered. The parties were ordered to continue to conduct discovery and case 

preparation to the greatest extent possible during the duration of the continuance in order to minimize 

any delay in implementation of new rates pursuant to this application. 

By the. Second Amended Rate Case Procedural Order issued on July 24, 2008, the hearing 

was set to commence on December 8, 2008. The Second Amended Rate Case Procedural Order set 

the deadline fox intervenor direct testimony at September 30, 2008, and the deadline for intervenor 

surrebuttal testimony at November 18,2008. 

On September 15, 2008, Pacific Life Insurance Company dba Eagle Mountain Golf Club 

(“Pacific Life”), a commercial customer of CCWC, filed a Motion to Intervene, which was granted 

by Procedural Order issued September 26,2008. 

2 DECISION NO. 71308 
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On September 30, 2008, a ProcedurdI Order Extending Filing Deadlines was issued, 

:xtending the deadline for intervenor direct testimony to October 3, 2008, and extending the deadline 

ror intervenor surrebuttal testimony to November 20,2008. 

RUCO and Staff filed direct testimony on September 30, 2008, and October 3, 2008, 

-espectively. 

On October 24,2008, Staff filed a Notice of Filing of Meeting on Settlement, and on October 

18,2008, Staff filed a Corrected Notice of Filing of Meeting on Settlement. 

On October 3 1,2008, the Company filed its rebuttal testimony. 

On November 12, 2008, Pacific Life filed a Notice of Appearance of Counsel, indicating a 

:hange of counsel. 

On November 21, 2008, Staff filed a Notice of Witness Substitution and Request for 

Prccedural Order. Staff requested that it be allowed to file substitute witness Mr. Parcell's surrebuttal 

.estimony on cost of capital on December 3, 2008, and requested a date certain of December 15, 

2008, €or Mr. Parcell's live testimony. 

On November 24, 2008, the Company filed its Response objecting to Staff's November 21. 

2008 filing, and on November 26,2008, Staff filed a Reply to the Company. 

On December 2, 2008, a Procedural Order was issued granting Staffs request to file the 

surrebuttal testimony of its substitute witness on December 3, 2008, and indicating that the dates 

;ertain requested by Staff for presentation of its expert witness were not available for hearing, but 

.hat a suitable schedule for proceeding with the parties' presentation of their cases on cost of capital 

would be discussed at the prehearing conference scheduled for December 5, 2008. 

The prehearing conference was held as scheduled. The Company, RUCO and Staf'f appeared 

hrough counsel. Pacific Life did not enter an appearance. The Company stated an objection to 

Staff's substitute witness Parcell's prefiled surrebuttal testimony, and the objection was discussed, 

staff agreed to make a filing regarding Mr. Parcell's adoption of Staff witness Mr. Chaves' 

estimony. A date for h h ,  Parcel1 to appear for cross-examination was discussed, but not determined, 

luring the prehearing conference. 

On December 8, 2008, the hearing convened as scheduled and public comment was taken. 

3 DECISION NO. 71308 - 
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The Company, RUCO and Staff appeared through counsel, presented evidence and cross-examined 

witnesses on all issues with the exception of cost of capital and rate of return. Pacific Life did not 

appear. The hearing was recessed on December 10,2008, and reconvened on January S, 2009, for 

the purpose of taking evidence on the bifurcated issues of cost of capital and rate of return. The 

hearing concluded on January 9,2009. 

The parties subsequently submitted closing and reply briefs which were bifurcated in the same 

manner as the hearing, with the final round of reply briefs filed on February 27,2009. 

In its reply brief on the issue of cost of capital, Staff requested that in light of the Company’s 

restating of argurnenls regarding the methodologies employed in Decision No. 70441, in order to 

have a complete record in this case, that either S t a r s  testimony in the proceeding leading to 

Decision No. 70441 (“Remand Proceeding”) be admitted as a late-filed exhibit, or that administrative 

notice be taken of the complete record of Docket No. W-02113A-04-0626, Due to thc continuing 

litigation on the issue of an appropriate fair value rate of return (“FVROR”) methodology, 

administrative notice is taken of the complete record of Docket No. W-@2113A-U4-0616. 

On February 18,2009, Staff docketed an update 10 its February 10,2009, Motion to Compel.’ 

Staff indicated that Staff and the Company had agreed t.0 extend the time period in which the 

Company has to respond, pending the outcome of ongoing negotiations to resolve the Motion to 

Compel. 

On March 4, 2009, the Company filed a Notice of Filing Late-Filed Exhibit. The exhibit 

attached thereto is a rate case itemization spreadsheet showing a total for January 2007 - December 

2008. 

On June 3, 2009, a Procedural Order was issued directing Staff to file, by June 12, 2009, an 

update regarding its Motion to Compel and the progress made in its discovery regarding the CPUC 

investigation. The Procedural Order further directed that the update include a recommendation 

regarding an appropriate procedural means of addressing the CPUC investigation issue, including 

’ ‘fie Motion to Compel is related to an ongoing investigation by Staff. Or? January 5,2009, Staff filed a Notice Of Filing 
Regarding Investigation The Notice stated that the California Public Service Commission (“CPUC”) had contacted Staff 
regarding a CPUC investigatim of Golden States Water Company (“Golden States”), an affiliate of CCWC. The CPUC 
had alerted Staff that in the course of a CPUC investigation into Golden States, the CPUC had discovered information 
relating to CCWC that it thought would be of interest to Staff. 

4 DECISION NO. __-_ 71308 
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whether it should be addressed in this dockel, and directed the Company, Pacific Life and RUCO to 

file responses. 

On June 1 1,2009, Staff filed a Request for Extension of Time, requesting that it be allowed to 

file its update by June 19,2009. 

On June I?,  2009, the Company filed a Response in Opposition to Staff's Motion for 

Extension of Time. Therein> the Company stated that it had offered to stipulate to either (1 keep this 

docket open, pending conclusion of Staffs review of the CPUC investigation documents and a 

determination of whether any further proceedings or relief are warranted, or (2) to open a new docket 

for the same purpose, but that Staff had not definitively responded to the stipulation offer. 

June 17,2009. RUCO filed a Response to StafFs Request for Extension of'5me. 

On lune 17, 2009, B Procedural Order was issued granting Staff a cine-week time extension, 

md cxteriding the time for filing responses thereto. 

On June 19, 2009, Staff filed its Update and Reply to Chaparral City Water Company's 

Response. Staff stated that ultimately, Staff and the Company had resolved their discovery dispute 

through the execution of a protective agreement, upon which the Company provided Staff with over 

15,000 pages of documents. Staff stated that its investigation is ongoing, and that Staff had not yet 

detennined whether the Company's activities rise to the level of impropriety or wrongdoing or 

impact the Company's rates or this pending rate case. Staff stated that it had retained an outside 

consultant to assist in Staffs review of the documents and to determine whether any alleged 

improprieties have impacts for this rate case. Staff stated that it found the Company's stipulation 

proposal acceptable, as long as all parties acknowledge that rates could be modified if the 

investigation yields circumstances whkh would warrant such action. 

On June 23, 2009, RUCO filed its Response to Staffs Update Regarding the CPUC 

Investigation. RUCO agreed with Staff that there had been insufficient time to review and analyze 

the documentation which the Company prodtrced on h.larch 10, I3 and 16: 2009. RUCO stated that it 

did not object to having this matter proceed, but with the docket remaining open subject to 

reconsideration in the event that the investigation by Staff, RUCO, or the CPUC reflects impropriety 

by Chaparral or its parent, officers or employees. 

5 71308 DECISION NO. -_ .. . .. 
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On June 25, 2009, the Company filed a Response to StaFs Update. The Company asserted 

fiat there is no reason to delay rate relief, and requested the issuance of a decision in this matter as 

soon as possible. 

This matter was subsequently taken under advisement, and a Recommended Opinion and 

3rder was submitted for the Commission’s consideration. 

[I. APPLICATION 

CCWC, a California corporation in good standing in Arizona, is an Arizona public service 

2orpuration that holds a Certificate of Convenience and Necessity (“CC&N”) authorizing it to 

wovidc water utiiity service within a service territory that is located in the northeastern portion of the 

Phoenix metropolitan area, in the Town of Fountain Hills and in a small portion of the City of 

ScottsdaIe.’ During the test year, CCWC served 13,333 customers, including 12,431 residential, 375 

:ommacia1 and 442 irrigation cu~tomers.~ CCWC is in compliance with all federal, state, county 

md Commission req~irements.~ 

On September 26, 2007, CCWC filed this rate increase application with the Commission 

based on a test year ended December 31, 2006. CCWC is currently charging rates approved in 

Decision No. 68 176 (September 30,2005), as modified by Decision No. 70441 (July 28,2008), bascd 

an a test year ending December 3 1, 2003, The Company is requesting a gross revenue increase of 

$2,852,353, which is an increase of 38.01 percent over test year revenues of $7,505,010,5 The 

Company’s requested revenues are based on its proposed rate of return of 9.96 percent on a fair value 

rate base (“FVRB”) of $27,75 1,113. The Company’s FVRB is derived fiom a 50/50 weighting of an 

Original Cost Rate Base (“OCRB”) of $22,647,882, and a Reconstruction Cost New Rate Base 

(,‘RCND’) of $32,854,345. The Company proposes adjusted test year revenues of $7,505,010 and 

test year operating expenses of $7,646,730. 

’ Direct Testimony of Company witness Robert N. Hanford (Exh. A-1) fit 3-5. 
Direct Testimony of Company witness Thomas .I. Bourassa (Exh. A-31, Schedule H-2 at 1 .  
Direct Testimony of Staff witness Marlin Scott, Jr. (Exh. S-1) at 5-6. 
These figures are from the Company’s Amended Final Schedule A-I.  The Application originally sought a $3,063,400 5 

increase in its revznue requirement, an increase of 4 1,14 percent over rest year revenues. 
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111. R4TE BASE ISSUES 

A, Treatment of the FHSD Settlement Proceeds 

The Fountain Hills Sanitary District (“FHSD’) provides wastewater collection and treatment 

for most of CCWC’s service area. FHSD needed to construct an Aquifer Storage and Recovery 

(“ASR”) well in the vicinity of the Company’s Well No. 9.6 While CCWC’s primary water supply is 

imported Colorado River water, which is delivered by means of the Central Arizona Project 

I“C.AP”),7 the Company blended CAP water with water from its Well No. 9 and two other wells.* 

The Company and FHSD entered into negotiations on a w7ell exchange. agreement, under which 

FHSD would supply CCWC with a new well similar in production and water quality to Well No. 9.’ 

FlISIl was unable to drill a well that yielded results satisfactory to the Company, and in January 

2005, the parties entered a Well Transfer Agreement under which FHSD paid CCWC $1.52 million 

in Consideration for CCWC ceasing use of Well No. 9 and Well No. 8 (a non-potable well), and 

CCWC giving FHSD an option to purchase the real property on which Well No. 8 is located.” 

The Company proposes to treat the proceeds of the settlement in a manner that shares the 

benefit equally between ratepayers and shareholders.” The Company relied on the Commission’s 

treatment of the Pinal Creek Group Settlement (“PCG Settlement”) issue in Decision No. 66849 

(March 19, 2004) as a guide for its proposal in this case.I2 CCWC contends that it acted in the public 

interest hy protecting its interests and those of its ratepayers by turning two aged wells, one of which 

was never in service, into cash and seeking to share those proceeds with its ratepayers.” At the 

hearing, Staffs witness stated that for policy reasons, Staff agrees with the Company that the 

settlement proceeds should be shared equally between the shareholders and ratepayers so long as the 

2ompany shares the proceeds equally with the ratepayers in the event the wells are The 

’ Direct Testimony of Company wimess Robert N. Hanford (Exh. A-1) at 10; Tr. at 1 1  8. 
id. at 3-5. 
Id. at 3; Tr. at 101. 

’ i d  at IO. 
O Id ’ id. at IO- 1 1 ; Rebuttal Testimony of Company witness Thomas J. Bourassa (Exh. A-5) at 13-1 5; Rebuttal Testimony of 
hmpany wimess Robert N. Hanford (Exh. A-2) at 1-4. 

Company Brief at 7; Company Reply Bnef at 9. The PCG Settlement is discussed at pp. 32-37 of Decision No. 66849. 
Company Reply Rrief at 9. 
Tr. at 351-52. 
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Company is willing share the gain with ratepayers in the event the wells are ever ~ 0 l d . l ~  

RUCO disagrees with the Company’s proposal, and recommends that the Company be 

required to distribute the $1 -52 million settlement proceeds to ratepayers minus the associated legal 

fees.’‘ While t‘he Company argues that disallowing the sharing of the FHSD proceeds would serve as 

P disincentive to utilities to pursue litigation or settlement to protect RUCO responds that in 

some cases, sharing of settlement proceeds may be appropriate, and that it does not object to the 

Company recovering its legal expenses associated with the settlement in this case. * RUCO disagrees 

with Staff‘s position on this issue, contends that Staffs change in recommendation for policy reasons 

luring the hearing is not supported by testimony or evidence,Ig and argues that the prefiled testimony 

if Stafl’s witness, entered into rhe record prior to Staffs changed position on the issue at the hearing, 

;upports its positioc.20 RUCO asserts that the FHSD settlement proceeds should be allocated 100 

3ercent ‘EO CCWC’s ratepayers because Well No. 8 and Well No. 9 were constructed over 36 years 

igo, have been fully depreciated, and have no impact on rate base in this case.21 RUCO contends that 

he Company has filly recovered the cost of the wells and received a reasonable return thereon, and 

herefore is not entitled to any of the settlement proceeds.”’ RUCO argues that 100 percent of the 

iettlement proceeds should go to ratepayers, because, according to RUCO, the FHSD settlement 

xoceeds compensate CCWC for an equivalent cost of water to replace the mount Well No. 9 would 

lave produced over the remainder of its useful life, and RUCO believes ratepayers will have to pay 

100 percent of the cost of replacement water.23 RUCQ contends that this FHSD issue is 

listinguishable from the PCG Settlement issue, because “there is no evidence in Decision No. 66849 

hat the Company fully recuperated its investment of and on the contaminated wells.”24 RUCO also 

mntends that this FHSD issue is distinguishable from the PCG Settlement issue, because Arizona 

Rebuttal Testimony of Company witness Robert N. Hanford (EA. A-2) at 3-4; Tr. at 352-53. 
RUCO Brief at 9. 
’ Company Brief at I O .  
* RUCO Brief at 9. 

S 

RUCO Reply Brief at 1 0- 1 t . 
RUCO Brief at I O ;  RUCO Reply Brief at 8-9, citing Tr. at 416-17 and Direct Testimony of Staff witness Marvin E. 

5 

dillsap (Exh. S-2) at 13 ’ RUCO Brief at 8; Exh. R-10 (Company Response to Staff Data Request MEM 7.3). 

‘ id. RUCO Brief at 8. 

~ d .  at 9.  
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Water received replacement water and wells in that caseL5 

As RUCO points out and the Company admits, Wells 8 and 9 are filly depreciated. The 

Company and its shareholders have received the full return of and on their investment in Wells 8 and 

9 and are entitled to no more. We are cognizant. however, that the Company spent $30,000 in 

attorneys’ fees and costs in pursuing the resolution with the FHSD. We hereby grant $30,000 of the 

proceeds to the Company for pursuing the matter on behalf of ratepayers and allocate the remaining 

settlement proceeds to the ratepayers. 

B. Treatment of the Additional CAP Water Allocation Acquisition Cost 

At the end of the test year, the Company had a CAP water allocatjon allowing it lo take up to 

6,978 acre-fket of Colorado River water Under that contract, the Company also has the 

nght tu buy excess CPLP water,2’ and has exercised that right in each of the last two years.28 A s  a 

result of the Arizona Water Settlement Act of 2004, CCWC had an opportunity to purchase an 

additional CAP allocation of 1,931 acre-feet per year.2Y CCWC states that when presented with the 

opportunity, it considered the unavailabilit,y of additional CAP water and other renewable water 

supplies, and paid $1.28 million for the additional CAP allocation in December, 2007.30 As with its 

first CAP allocation, its contract for the additional CAP allocation requires the Company to pay 

annual Municipal and Industrial (“M&I”) capital charges based on the size of the additional CAP 

allocation, and to pay purchased water charges based on annual water use.3’ 

Partie$’ Po si tions 

CCWC states that i t  acquired the additional CAP allocation to emure its long-term water 

supply, including an increase to its drought buffer from both intrastate and interstate demapd for 

Colorado River water supply,32 and io reinforce and continue its reliance on renewable water 

~ p p l i e s . ~ ~  CCWC contends that full cost recovery is warranted because the additional CAP 

L5 Decision No. 66849 at 34. 
!’ Direct Testimony of Staff Witness Marlin Scott, Jr. (Exh. S-I), Engineering Report at I 1. 
!7 Tr. at 140-141. 
l 8  Company Brief at !O, lk 36 and Exhibit 1 .  

Direct Testimony of Company witness Roherl N. Hanford (Exh. A-I) at 5 .  
Company Brjef at 10. 

‘ I  Direct Testimony of Company witness Thomas J. Bourassa (Exh. A-3) at 16 and Schedule C-2, page 6 .  
’’ Rebuttal Testimony of Company witness Koberl N. Hanford (Exh. A-2) at 6 
l3 Direct Testimony ofCompany witness Robert N. Hanford (Exh. A-I) at 5-7. 

!9 

io 
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allocation was offered only in a fixed amount and was a one-time only opportunity at a fixed price.34 

CCWC contends that the Colorado River is already overcommitted as a water s o w e ,  and future 

reductions in CAP water deliveries are a real pos~ibility.~’ CCWC asserts that i t  must plan for its 

water supply needs not only for the next year, but for the next several decades and longer.36 CCWC 

believes that the acquisition of the additional CAP allocation should be viewed as an “indivisibie 

whole” that produces benefits to the ratepayers that could not have been obtained had the Company 

not paid the $1.25 million acquisition price, and that the entire acquisition cost is therefore used and 

Staff is ir. agreement with the Company that the entire acquisition cost of the additional CAP 

allocation should be included in rate base, classified as a plant-in-service component of Land and 

Land Rights, and not subject to amortization?* In its Engineering Report on the application, Staff 

found that approximately half the requested additional 1,533 1 acre-feet per year CAP allocation (966 

acre-feet) woidd be used and useful within a five-year timefiame.39 Based on that determination, 

Staff is recommending that the Company be allowed recovery of 50 percent of the associated annual 

M&I charges4’ Staff contends that the full allocatioii should be included in rate base at this time, 

however, because reallocation of CAP water occurs infrequently, and CAP water is o~ersubscribed.~’ 

Staff states that it  is imperative to se.cure an additional CAP allotment when it becomes available, and 

believes CCWC acted prudently in the $1.28 million purchase of the additional CAP allocation, 

based on the combination of two factors: the CAP reallocation opportunity was for all or nothing of a 

fixed amount, an,d the additional CAP allocation will allow CCWC to limit or eliminate the use of 

groundwater to serve its 

Company Brief at 1 1. 
”Company Briefat 12, citing Tr. at 131-133. 
36 id. 
37 Company Brief at 12-13. ‘’ Staff Brief at 3, Direct Testimony of Staff witness h4arvin E. Millsap (Exh. S-2) at 15-18; Company Brief at I 1 ,  
39 Direct Testimony of Staff witness Marlin Scott, Jr. (Exh. S-I) at &.and Engineering Report at 1 I .  

Direct Testimony of Staff witness Marvin E. Millsap (Exh. S-2) at 27-28. As discussed in the Operating lncome 
section below, the Company agrees with th2 operating expense treatment, and RUCO agrees that M&I expenses should be 
allowed in an amount commensurate with the portion of the additional CAP allocation that is determined to be used and 
useful. ’’ Staff Brief at 3, citing Direct Testimony of Staff witness Marvin E. Millsap (Exh. S-2) at 18. 
42 Id 

34 
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RUCO disagrees with the recommendations of‘ the Company and Suff, and makes several 

arguments against inclusion of the additional CAP allocation in rate base. RUCO argucs that the 

additional CAP allocation should not be put in rate base at all, because doing so would allow the 

Company to expand its service area as requested in Decision No. 68238 (October 25, 2005) for the 

benefit of the State Land Department or a developer at the expense of current  ratepayer^.^' RUCO 

argues that if the Company needs a drought buffer, it should “work more diligently to resolve its 

long-standing water loss issue,’’44 RUCO contends that Staffs growth projections are 

and that the Company’s demand estimates do not support placing 100 percent of the additional CAP 

allocation in rate base.4h RUCO states that its witness’ accounting analysis opinion is that the current 

uscd and useful portion of the additional CAP allocation ‘-is only about in the single digi~s.’’‘~ RUCO 

recommends, however, that -‘[i]f the Commission determines that some measure of ihe additional 

CAP allocation is needed for a drought buffer . . . RUCO’s revised recommendation is that no more 

than 35% of the additional CAP allocation be treated as land and land rights in a non-depreciable 

a c ~ o u n t . ” ~ ~  RLTCO’s arguments are addressed below. 

Decision -68238 Order Preliminarv 

RUCO advances an argument that the additional CAP allocation should be totally exctuded 

from rate base, because putting it in rate base “would allow the Company to expand its service area 

for the benefit of the State Land Department or a developer at the expense of current  ratepayer^."^^ 
RiJCO is referring to Docket No. W-02113A-05-0178. On October 25,2005, Decision No. 68238 in 

that docket granted CCWC an Order Preliminary for a Final Order granting an extension of CCWC’s 

CC&N to include approximately 1JOO acres of state trust land located north of the Town of Fountain 

Hills, immediately adjacent to the Company’s existing CC&N area.’O The Staff Engineering Report 

in this case notes that one of the requirements Decision No. 68238, imposed for the issuance of a 

‘? RUCO Reply Brief at 2 .  
l4 ~d at 7. 
Is ~ a !  at 3-4. 
‘6 ~ d .  at 5 .  
” Id at 7, citing Tr. a1 301-02. 
“ I d .  at 7. 
L9 Id at 2. 
io 

:stablished in Decision No. 68238 to April 25,2010. 
Decision No. 70608 (November 12, 2008) extended the deadline for compliance with the Order Preliminary deadlines 
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Final Order in that docket is for CCWC to demonstrate sufficient water source capacity for its water 

~ystern.~’  RUCO charges that the additional CAP allocation at issue in this case i s  needed not for the 

purpose of satisfying the demands of current customers, but instead to provide a 100-year assured 

water supply to permit the sale of the state trust land to a private subdivision de~eloper,’~ RUCO 

argues that the Order Preliminary indicated that the Company had sufficient source and storage 

capacity to serve up to 18,000 and is concerned that ratepayers will bear the full cost of 

the additional CAP allocation “while the true beneficiaries, the subdivision developer and/or the 

State, receive the benefit.”s4 

According to the Company, its request for inclusion of the additional CAP allocation 

acquisition costs in rate base was not based on benesting a subdivision de~eloper ,~’  In response to 

RUCO’s argument regarding the Order Preliminary requirements, the Company states that in the 

event the property covered by the Order Preliminary is developed at some future date, current 

customers would actually benefit from the potential expansion, both from the increase of the 

customer base over which the Company recovers its cost of service, and from the collection of hook- 

up fees &on new Staffs witness testified that the Order Preliminary’s requirement that 

the Company demonstrate an adequate water supply in order to receive a Final Order was only one 

item Staff considered in looking at whether the Company’s acquisition of the additional CAP 

allocation was prudent.57 The witness emphasized that Staffs main consideration in its prudence 

Direct Testimony of Staff Witness Marlin Scott, Jr. (Exh. S-l), Engineering Report at 1 1 .  Decision No. 68238 orders 

“IT IS FURTHER ORDERED that, prior to issuance of a Final Order, Chaparral City Water Company, 
fnc. shall be required to demonstrate to the satisfaction of the Commission’s Director of Utilities that 
the Company is able to meet the water production needs for its system, PWS No. 07-017, for both its 
current customer base as well as expected demand for the proposed extension area. Suficient capacity 
may be demonstrated by filing with Docket control a list of pending or future water sources, their 
anticipated production capacity in gallons per minute, and a time schedule for ADEQ approval of 
construction and operation.” 

5 1  

the following: 

Decision No. 68238 at 8. 

13 RUCO Reply Brief at I I Decision No. 68238 states that “Staff indicated that Chaparral City currently has sufficient 
source and storage capacity to serve up to 18,000 customers.” Decision No. 58238 at 3, Findings of Fact No. 6. 

KUCO Reply Brief at 1-2, citing Decision No. 68238 at 3, fh 2. 

RUCO Reply Briefat 3. 
Company Reply Brief at 13-1; see also Direct. Testimony of Company witness Robert N. Hanford (Exh. A - I )  at 5-7; 

Company Reply Brief at 14 

15 

Company Brief at 12: ciring Tr. at 131-133. 

” Tr. at 337. 

56 
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analysis was ADWR’s requirement that the acquisition be an all or nothing p~rchase.’~ 

RUCO did not raise this issue in its prefiled testimony in this case, and therefore the factual 

record on the issue is limited. As stated above, Decision No. 68238 is an Order Preliminary, and not 

a Final Order, No request for a Final Order has yet been filed, and it therefore remains to be seen 

whether a Final Order will be considered in Docket No. W-02113A-05-0178. It is therefore 

inappropriate to base a determination on whether to allow rate base recovery of the additional CAP 

allocation acquisition cost on the existence of that docket. We agree with the Company that 

regardless of the outcome in Docket No. W-02113A-05-0 178, all its customers will benefit from the 

additional CAP allocation. 

U nacw anted- for Water 
--I---cI--- 

While RUCO recommends inclusion of 35 percent of the additional CAP allocation in rate 

base as a drought buffer if needed, RUCO sirnultmeously arguzs that if the Company needs a drought 

buffer, i t  should ‘‘work more diligently to resolve its long-standing water loss issue.”59 RIJCO states 

that in 2007, the Company reported unaccounted-for water of 1,030 acre-feet, or 14 percent6’ as a 

result of metering inaccuracies either at the homes of ratepayers or at the CAP canaL6’ RUCO does 

not agree with Staff the fact that the Company’s current CAP allocation was exceeded in 2006 shows 

8, need for the additional CAP allocation.62 RUCO argues that “if the Company accounted for the 

water in excess of the acceptable loss standard (1 O%), the Company would have an additional 4% or 

315.5-plus acre-feet available to satisfy the needs of its customers” and “[i]f the Company accounted 

for unaccounted water there would be no need for additional CAP allocation for drought 

RUCO’s position fails to take into account that, as RUCO ackn~wledges,~~ the Company’s test year 

iinaccounted-for water was not due to “water loss,” ie.? leaks, broken mains or maintenance issues. 

The non-account water issue is likely to be the result of a faulty CAP meter, an issue that the 

58 !d ’’ RUCO Reply Brief at 7. 

’’ Id at 5-6, citing to ‘TI. at 67,320, 
62 RUCO Reply Brief at 6, referring to Direct Testimony of Staff witness Marlin S c ~ t t ,  Jr. @xh. S-1). Engineering Report 
at 1 1 .  ‘’ RUCO Reply Brief at 6. 
24 KIJCO Brief at 5-6. 

RUCO Brief at 5, citing to Tr. at 62. 
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Company is working to resolve with the Central Arizona Water Control District.6s Staffs 

engineering witness testified that CCWC is well-operated, well-maintained and well-managed, and 

[hat CCWC is not ignoring water loss issues.66 As the Company points out, resolution of the likely 

cause of the unaccounted-for water, a faulty CAP meter, will not result in any additional wet water 

for the Company to serve its cu~torners .~~ We agree with the Company on this point, and find that 

RUCO's arguments regarding unaccounted-for water do not justify excluding the additional CAP 

sllocation from rate base. 

Staffs Engineering witness states that the Company is aware of its 15.9 percent unaccounted- 

for watedwater loss amount, and that the Company informed Staff it will be installing its own CAP 

watcr meter at its Shea Water Treatment Plant to determine whether the CAP intake nietzr is 

Icckately registering6' Staff recommends that the Company begin a 12-month monitoring exercise 

3f its water system after the Company completes its own CAP water meter Staff 

further recommends that the Company docket the results of the system monitoring as a compliance 

item in this case by hilarch 1, 2010.'' Staff recommends that if the reported water loss for the period 

horn February 1,2009 through February 1,2010 is greater than 10 percent, the Company be required 

to prepare a report containing a detailed analysis and plan to reduce water loss to 10 percent or less, 

3r alternatively, if the Company believes it is not cost effective to reduce water loss to less than IO 

percent, the Company should be required to submit a detailed cost benefit analysis to support its 

 pinion.^' Staff recommends that the Company be required to docket the report or alternative cost 

benefit analysis, if required, by April 30, 2010, as a compliance item for this proceeding for review 

and certification by Staff, and that in no case should water lass be allowed to remain at 15 percent or 

greater.72 Staffs recommendations on this issue are reasonabIe and will be adopted. 

-- 
'' Tr. at 38, 127-1 3 I .  ' Tr. at 3 12,3 1 9.  
s7 Company Reply Brief at 13, citing Tr. at 130-3 1 .  

Direct Testimony of Staff Witness Marlin Scott, Jr. [Exh. S-I) at i. 
Direct Testimony o f  Staff Witness Marlin Scott, Jr. (Exh. S-I) at i. 

$8 

59 

'O Id. 
'' id. 
l2 Id. 
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Need for the Additional CAP Allocation 

RUCO contends that CCWC’s currenr water supplies, without the additional CAP allocation, 

are sufficient to meet the Company’s its current and future demand.73 At the same time, RUCO 

argues that if it is determined that some measure of the additional CAP allocation is needed to 

provide a drought buffer in the event of future curtailments of CAP water, only the used and useful 

portion of the additional CAP allocation should be included in rate base,74 and that a current absence 

of growth in CCWC’s service area and CCW-C’s unaccounted-for water should be considered in 

determining the amount of the additional CAP allocation that is used and useful.75 RUCO 

recommcnds that “no more than 35%” of the additional CAP allocation be treated as Staff and the 

Cornpmy pr~pose.’~ RUCO contends that the Company’s demand estimates do not supp~rt  placing 

100 percent of the additional CAP allocation in rate base,77 arguing on brief that “by Mr. Hanford’s 

optimistic estimates, 1 8.17% of the additional CAP allocation will be needed by 20 1 D and 3 1.43% by 

2016.”78 RUCO also expresses disagreement with Staffs projections, arguing that the growth 

projections Staff relied on in its determination that 50 percent of the additional CAP allocation is 

used and useful do not consider current economic circumstances in the Company’s senrice territ~ry.’~ 

RUCO argues that to reach Staffs projections, CCWC would have to establish 334 new accounts per 

year from 2007 through 2012,80 but provided no alternative growth projectioiis or evidence to 

support its claim other than the accounting analysis opinion of RUCO’s witness that the current used 

End useful portion of the additional CAP allocation “is only about in the single digits.”*’ RUCO’s 

recommendation on this issue that “no more than 35 percent” of the additional CAP allocation should 

be allowed in rate base is difficult to reconcile with its arguments. 

The Company states that if it is denied recovery for the additional CAP allocation, the 

Company would receive a message that it should rely on groundwater pumping if shortages occur, 

‘3 RUCO Reply Brief at 7. 
Id. ’’ Id. 
la’. 

;7 Id at 5. 

16 

“ Id., citing Tr. at 83-84. 
‘9 RUCO Reply Brief at 3-4. 
lo Id at 4: referring to Direct Testimony of Staff Witness Marlin Scott, Jr. (Exh. S-I), Engineering Report at 5.  
I ’  Id .  at 7, citing Tr. at 301-02. 
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instead of looking out for the long-term interests of its customers and the community of Fountain 

E-{ills by obtaining additional CAP water supplies.82 RUCO argues that since the Company intends to 

file a rate case again in two to three it is not imperative to include 100 percent of the 

additional CAP allocation in rate base.84 The Company explains that if it is not accorded reasonable 

cost recovery for its purchase of‘the additional CAP allocation, it is unlikely that it will be able to 

keep the right that it believes it prudently acquired for the benefit of its customersa8’ The Company’s 

witnesses testified that the Company has made an investment and expects a return on the investment, 

and that if full recovery of the acquisition costs is not allowed, the Company will be faced with a 

choice of how to otherwise recoup its investment.86 If denied regulatory recovery of the investment 

made on behalf of its ratepayers, according to the Company, its choices will be to either: ( I )  retain 

the additional allocation and look for entities who wish to enter into wholesale water delivery 

arrangements from it; or (2) exchange or relinquish the additional acquisition and get its acquisition 

payment bwk. 87 

The application process for the available additional CAP allocations was a competitive one 

that considered the applicants’ needs under the Third Management Plan.88 Of fifty-three applicants 

seeking a portion of the 65,647 acre-feet of CAP water available for reallocation, only twenty-six 

applicants were considered in the first round, and CCWC was one of twenty who were subsequently 

given the opportunity to purchase an additional CAP allocation.89 Based on the factual record in this 

case, we agree with Staffs reasoned recommendation, agreed to by the Company, that the entire 

acquisition cost of the additional CAP allocation be included in rate base, classified as a pIant-in- 

service component of Land and Land Rights, and not subject to amortization. Our determination is 

based on the Company’s need to provide its customers continued access to adequate renewable water 

supplies, and on the fdct that CCWC acted prudently under the circumstances in the December, 2007, 

-- 
8’ Rebuttal Testimony of Company witness Robert J .  Sprowls (Exh. A-8) at 5 .  
83 RUCO Reply Brief at 6, citing Tr. at 12 1 .  
B4 RUCO Reply Brief at 6, *’ Company Reply Brief at 12. 
86 Direct Testimony of Company witness Robert ‘N. Hanford (Ed. A-1) at 7. 
87 Direct Testimony of Company witness Robert N. Hanford (Exh. A-I) at 7. 
88 Direct Testimony of Staff witness Marlin Scott, Jr. (Exh. S I ) ,  Engineering Report at 11 ; Tr. at 325-327. 
89 id. 
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$1.28 million purchase of the additional CAP allocation. 

C. Working Capital 

The Company did not prepare a l e d l a g  study to quantify its cash working capital 

requirement.go Staff contends that in the absence of the cash working capital component of a Iead’lag 

study, it is inappropriate to consider other components of working capital, and therefore disallowed 

prepayments and materials and supplies inventory from rate base.” Staffs proposed adjustment ta 

rate base removes (1) Unamortized Debt Issuance Costs in the amount of $424,010, (2) Prepayments 

in the ani@unt ‘of $192,485, and (3) Materials and Supplies Inventory in the amount 4?f $14,521, for a 

total reducticm 10 rate base of $63 1 ,016.y2 

The Company argues that there is no requirement that it prepare a leadlag study, and that it 

adopted the lead/lag study przpared by RlJCO, along with the negative working capital allowance 

RIJ’CO derived from its study,93 RUCO‘s recommended total working capital i s  $95,400. which 

consism of a negative Cash Working Capital allowance of ($1 11,606), Prepayments in the amount of 

$192,485, and Materials and Supplies in the amount of $14.521 .g4 The Company is critical of the fact 

that Staff did not analyze RUCO’s leadlag study, which was presented in RUCO’s direct testimony, 

md argues that because Staff did not challenge RUCO‘s leadlag study, it should therefore be 

3dopted in lieu of Staffs disaflo~ances?~ Staff responds that if the Company had prepared a leadllag 

study and submitted it with its application, Staff would have had an opportunity to revie* it and 

make a recommendation on it.96 

The Company cuolrectly states that Unamortized Debt Issuance Costs are actually not a part of 

Norking ~apital.~’. Staffs witness testified at the hearing that while they are not, they should be 

.emowed from rate base nonetheless, because they are a below-the-line expense, and similar to 

A company’s working capital requirement represents the amount of cash the company must have on hand to cover any 
lifferences in the time period between when revcnues are received and expemes must be paid. The most accurate way to 
neasure the working capital requirement is via a leadllag study. The leadhag study measures the actual lead and lag days 
ittributable to the individual revenue and expenses. Staff Briefat 4. 

Staff Brief at 5, citing Direct Testimony of Staff witness Marvin E. Millsap (Exh. S-2) at 23. 
Staff Brief at S, citing Direct Testimony of Staff witness Marvin E. Mitlsap (Exh. S-2) at 22. 
Company Reply Brief at 1. 
Direct Testimony of RUCO witness Timothy J .  Coley (Exh. R-8) at 23-24. 
Company Reply Brief at 1. 
’ Staff Reply Brief et 2. 
’ Company Reply Brief at 2. 

I 
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interest, are amortized over the life of the debt, and adds that it would also be irnpropcr to allow them 

as operating expenses.’8 The Company disagrees with Staffs assessment that the Unamortized Debt 

issuance Costs are a below-the-line expense. The Company argues that no evidence was presented 

that the costs were improper or unreasonable, calls the idea and argues that if 

Unamortized Debt Issuance Costs are removed from rate base, Staff should have included them in 

calculating the Company’s cost of debt, but did not.100 However, the Company provided no evidence 

controverting Staffs expert accounting testimony that Unamortized Debt Issuance Costs should be 

removed from rate base.”’ 

A leadilag study is the most accurate and appropriate means of measuring the working capital 

requircrrients of a utility of CCWC’s size. ‘The Company could have prepared and included with the 

applicalicin a leadlag study to support its request for recovery of working capital allowance. If it had, 

sll parties would have had adequate time for analysis and discovery related to the leadllag study. The 

Company chose not to do so, In the absence of the cash working capital component of a leadllag 

study, it is inappropriate to consider other components of working capital. The Company chose not 

to provide a leadilag study for analysis, but wishes the Commission to allow recovery of working 

capital components nonetheless. The fact that a lead/lag study was presented by RUCO, and that 

Staff did not challenge it, does not compel its adoption. Neither does the fact that a lead/lag study 

was presented by RUCO compel the rejection of Staff‘s proposed adjustments. RUCO’s accounting 

witness testified that “[s]hould the Commission reject RUCO’s first recornmendation, RUCO’s 

second recommendation would be to disallow the Company the opportunity to recover materials & 

supplies and prepayments for which it seeks recovery, since those two items are components of a 

working capital allowance adjustment.”’** Staffs proposed disallowance of $192,485 in 

Prepayments and $14,521 in Materials and Supplies Inventory is appropriate, and will be adopted. In 

I 

98 Tr. at 375-381. 

loo Company Reply Brief at 14. 
lo‘ The Company may be correct that the Unamortized Debt Issuance Costs should have been included in calculating the 
cost of debt, but if so, the Company also should have included them in its calculation As discussed below, fhe parties are 
in general agreement on the cost of debt, with the cost of debt adopted in this proceeding slightly higher than that 
proposed by the Company. 
la* RlEO’s  Direct ‘Testimony of RUCO witness Timothy J. Coley (Exh. R-8) at 24. 

Company Brief at 2. 59  
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addition, the record supports removal of $424,010 in Unamortized Debt Issuance Costs from rate 

base. A total reduction to rate base of $631,016 is reasonable and will be adopted. 

Staff recommends that the Company be ordered to perform and submit ZT l e d l a g  study in 

conjunction with its next rate adjustment request application in order to meet the sufficiency 

requirements of that filing. ‘There was no objection to that recommendation, which js reasonable and 

will be adopted. 

I). CIAC Amortization Rate 

The Company and Staff agree regarding the method for amortization of Contributions in Aid 

01’ Constrwtion (“CIAC”),’“ which includes computation of a composite CIAC amortization rate 

based on depreciation e~pense . ’”~  RUCO objects to the method, and recommends instead that the 

(20mpany ”be required to utilize the amortization rate established in the prior case or a rate 

established based on CIAC amounts and the corresponding plant depreciation rates to insure that 

plant and CIAC are properly mat~hed.””~ Decision No. 68176 did not establish a specific CIAC 

amortization rate to be used on a going forward basis, The Company is correct that the reason 

specific CIAC amortization rates are not set on a going forward basis is that the amortization rate is 

expected to be adjusted to match the composite depreciation rate for each.year, and using a fixed 

composite rate for amortization of CIAC over lengthy intervals between rate cases can result in 

significant mismatches between net plant-in-service and net CIAC, IO6 Using the CIAC amortization 

rate utilized in that proceeding would not meet RUCO’s goal of insuring that plant and CIAC are 

properly matched, whereas the methodology used by the Company and Staff in this proceeding does. 

The methodology used by the Company and StafT, which is based on CIAC amounts, depreciable 

plant, and depreciation expense in this case, properly matches net plant-in-service and net CIAC, and 

will be adopted. 

E. Accumulated Depreciation 

Staff proposes an adjustment tu reduce Accumulated Depreciation by $2$3 1,950 from the 

Company Reply Brief at 14. IO3 

IO4 Staff Reply Brief at 2-3. 
lo’ RUCO Reply Brief at 12. 
IO6 Company Rrief at 15. 
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2ompany's amount of $1 5,877,022 to reflect Staff's Accumulated Depreciation of $13,845,O72.lo7 

Staff states that the reason for the difference is related to Staffs use of the 4.0 percent General Office 

dant allocation factor and the plant additions and retirements of wells and other plant. IO8 Staff 

:ontends that the 4.0 percent allocation factor is more correctly matched to the test year.Iw The 

Zompany agrees, and states that it accepted the 2.8 percent allocation factor proposed by RUCO as a 

:ompromise and to help minimize issues, even though it would result in a lower rate base and lower 

RIJCO did not address the issue on brief. Staffs adjustment is reasonable and will be 

idopted. 

[V. FAIR VALUE RATE BASE 

Based on the foregoing discussion, we adopt an adjusted OCRR for the Company of 

121,370,877, and an adjusted RCND of $32,181,95 1 : weighted 50i.50, for a FYRB of$26,776,414. 

V. OPERATING INCOME ISSUES 

A. Property Tax Expense Calculation 

The Company and Staff propose to follow recent Commission Decisions to use adjusted test- 

year revenues in the application of the Arizona Department of Revenue ("ADOR") formula in order 

.o determine allowed property tax expense."' As in many past rate cases, RUCO disagrees with this 

methodology, and proposes the use of either the "ADOR methodology of averaging three historical 

years, or RTJCO's new alternative of adding the last known and measurable property tax expense and 

the property tax expense associated with the additional increment of adjusted proposed revenue 

qqx-oved by the Commission.""* RUCO attached as an exhibit to its closing brief a new schedule 

showing the effect of RUCO's new alternative methodology on the proposed revenues of the 

parties."3 RUCO states that the Company collected nedrly $300,000 more property tax expense than 

it actually paid in the three years from 2006 to 2008, due to a decrease in the Company's property tax 

Direct Testimony of Staffwitness Marvin E. Millsap (EA. S-2) at 20. 
Id 

I IT1 

log Id 
'lo Company Reply Brief at 3. 

witness Thomas J.  Bourassa (Exh. A-5) at 17. 
Direct Testimony of Staff witness Marvin E. Millsap (Exh. S-2) Schedule MEM-25; Rebuttal 'Testimony of Company 

RUCO Reply Brief at 12. 
RUCO Brief, Exhibit A. 

I l i  
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assessment, which RUCO states was “due in great part to the reduction in tax rate and the tax 

assessment ratio, adopted by the Arizona Legislature in HB 2779 and codified at A.R.S. 41- 

15002.””4 RUCO argues that if the methodology it advocates had been used in the prior rate case, 

averaging the three prior years of reported gross revenue by a factor of two, would have result4 in 

$1  9,000 less in allowed property tax expen~e.”~ The Company disagrees with RUCO’s claim that it 

has overcollected property tax expense. The Company argues that having consistently M e d  to earn 

sufficient revenue to earn its authorized rate of return every year since the current rates went into 

effect, the Company has not over-recovered anything, rendering RUCO’s argument illusory. ’ The 

Company contends that RUCO’s claim demonstrates the danger of singling out one expense to 

cvaluatc: over-or under-recovery, and that RU CO’ s contention that the Company “overcollected” 

property r3xes is both misleading and untrue.’17 Staf‘f argues that because RUCO has provided no 

other substantive basis for deviating from the methodology the Commission has consistently utilized 

in calculating property tax expense, that the Commission should adopt the methodology used by the 

Company and RUCO in this case. ’ 
We agree with RUCO that the difference in the estimated property tax in the last rate case rind 

the amount of property tax paid in the years from 2006 to 2008 was due largely to tax rate and tax 

assessment ratio changes, and not to the methodology used to estimate the Company’s property tax 

expense.”’ And we agree nith the Company that looking at a single expense allowance from a prior 

rate case in order to judge expense under- or over-collection, can be misleading and should be 

avoided, as should any other single-issue ratemaking exercise. Unlike many rest year expenses, a 

determination of property tax expense involves a forward-looking estimation. IJsing the revenue,- 

dependent methodology based on the ADOR formula that bas repeatedly been approved by the 

Commission, Staff and the Company utilized adjusted test-year revenues in the application of the 

ADOR formula to estimate the Company’s fkture property tax expense, in order to determine an 

- 
I “  RUCO Brief at 12, citing Surrebuttal Testimony of RUCO witness Timothy 1. Coley (Exh. R-9) at 3 1-32. 
I ”  RUCO Brief at 12, citing Surrebuttal Testhon) of RUCO witness Timothy J. Coley (Exh. R-9) at 38-41. 

‘ I ’  Company Brief at 17: citing Tr. at 1.58-59. 

I ”  RUCO Briefat 12. 

Company Repiy Brief at 15. 

Staff Reply Brief at 9. I I n  
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appropriate allowed expense level based on that estimation. Staffs method calculates the appropriate 

level of ongoing property tax expense for the revenue requirement by including a component for 

property taxes that reflects known assessment ratios and tax rates in the gross revenue conversion 

factor.'" RUCO's arguments in this case do not provide a basis for requiring any changes to the 

simple, accurate, reliable and reasonable methodology we have approved in past cases and again 

adopt in this case. 

B. Expense Normalization 

Staff proposes adjustments to normalize test year Chemical Expenses and Repairs and 

Maintenance Expenses. The Company opposes both normalization adjustments. 

Chemical Expenses 

Staff's proposed normalization of Chemical Expenses would reduce the test year expense 

level fiorn $127,457 to $99,827, which is the three-year average of the Company's chemical expenses 

for 2004,2005, and the test year, 2006. The expenses in 2004 were $66,210; in 2005, $105,814; and 

in 2006, $127,457, Staff asserts that the normalization is appropriate because the Company's 

chemical expenses have more than doubled subsequent to the Company's prior test year of 2003, and 

because there were two large invoices totaling approximately $17,000 for chemicals delivered in 

December, 2006 that Staff believes were to be used post test year.I2' Staff asserts that the December 

2006 invoices were for deliveries not made on a monthly basis, but over longer time periods, and that 

Staff believed those chemicals were for use in the following year, not the test year, and should 

therefore not have been included in test yeatexpenses.'22 Staf'f's witness also testified that he knew 

that a new treatment plant had come online during the thtee-year time period he used for the 

normalization averaging, so that he was aware that chemical expenses would increase.'23 The 

Company disagrees with the normalization adjustment, contending that the test year is presumed to 

be normal, and adjustments should be based on known and measurable changes. 124 We agree. In this 

instance, it was known to Staff that due to the new treatment plant, chemical expenses would have 

'20 Staff Bfief at 10. 
' * '  Testimony of Staff witness Marvin E. Millsap (Exh. S-2) at 33; Tr. at 384-85. 
12' Tr. at 384-85. 
'l' Id 

Coinpany Brief at 19. I 24 
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In regard to the December 2006 invoices, the record does not reflect any inquiry 

demonstrating that Staffs assumption that the chemicals were not properly a test year expense was 

correct. If so, it may have been proper to exclude them from test year expenses, but that is not what 

Staff proposed. Even if Staff had shown that the invoice amounts should have been excluded, the 

exclusion would not have justified a normalization adjustment. Because the record does not support 

the normalization of ChemicaJ Expense proposed by Staff, h e  actual test year expense will be 

allowed instead. 

Repairs and Maintenance Expense 

Staff proposes a normalization adjustment to the Company‘s Repair and Maintenance 

Expense reducing the test year expense horn $104,609 to $9 1,134. Staff believes that the fluctuation 

in this expeiise account, from $96,152 in 2004, to $72,640 in 2005, to $104,609 in the test yea,  

called for a normalization adjustment, based on Staff’s opinion that there “does not appear to be any 

upward trending in these cxpenses.’y126 In addition, Staff proposes exclusion of $5,543 of test year 

expenses booked in this account for the Company’s payments to Pepsi Cola Company of Dallas for 

beverages for the Company’s employees. The Company does not dispute that the $5,543 should be 

disallowed. We agree with Staff that this is an expense that should be borne by the shareholders, not 

the ratepayers, and will not be allowed. The $5,543 disallowance to test year expenses brings the test 

year level of repair and maintenance expense down to a level close to the 2004 level of expense, 

which, based on the evidence presented, is a reasonable level. Because the record does not support 

Staffs proposed normalization of Repairs and Maintenance Expense, the actual test year expense, 

less Staffs proposed disallowance of $5,543, will be allowed. 

C. Deferral of CAP M&I Charges 

The Company and Staff agree that the Company should be allowed recovery of 50 percent of 

the CAP M&I charges related to the additional CAP allocation, or $20,306, as an operating expense, 

based on Staffs position that only 50 percent of the additional CAP allocation is used and useful at 

this time, and that 50 percent of the charges should be deferred. 12’ Staff filed in this docket proposed 

’“ Tr. at 384-85. 

”’ Company Brief at 11, 20-21; Staff Reply Brief at 4, 

----- 

Testimony of Staff witness Marvin E. Millsap (Exh. S-2) at 34; Staff Reply Brief at 4. 
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accoiinting order language which would allow the deferral of the remaining 50 percent of the M&I 

charges.”* RUCO states that if it is determined that some portion of the additional CAP allocation is 

used and useful, a commensurate portion of the associated annual water service capital charge should 

be included as an M&I expense in this case.Iz9 RUCO does not oppose the accounting order 

language as to f0rn-1.’~’ The Company disagrees with language in Staffs accounting order proposal 

allowing the Company a 36 month deferral per i~d , ’~’  and included its own proposed accounting order 

Language as an attachment to its closing brief.132 

The Company and Staff disagree on two issues related to the deferral: (1) whether the 

Company should be allowed to defer interest or other carrying charges, and (2) whether the deferral 

should have 3 time limitation. 

‘Thc Company asserts that until the recovery of jiitei-est or carrq.ing costs can be considered in 

3 future rate case, the Company should be allowed to accrue reasonable carrying Staff 

xmtends that it  is inappropriate to allow the Company to accrue interest on the deferral, because 50 

perc.ent of the M&I charges are not currently used and As Staff notes, the interest and 

timeframe requirements of Staffs proposal are consistent with other Commission Accounting 

0rde1-s.’~~ Staffs language “excluding any interest or other carrying charges” is consistent with our 

Dther Accounting Orders and will therefore be adopted. 

The Company contends that there is no reason for “preset, artificial limits” on the deferral 

period. L36 Staff argues that without a specified timefranie, the Company would be able to defer the 

Gharges indef~nitely.’~~ Staff contends that 36 months is a reasonable timeframe for the deferial 

period, and points out that its proposal also includes a provision allowing the Company to continue 

the defend beyond its evaluation in the Company’s next rate case, such that the Staff proposal does 

”* Staff Proposed Accounting Order Language docketed on January 6,2009. 

’” RUCO Response to Proposed Accounting Order, docketed on January 13,2009. 
’” Company Brief at 21-22 an3 Exhibit 2. 
13’ Company Brief at Exhibit 2. 

Company Brief at 21-22 and Exhibit 2. 
134 Staff Reply Brief at 5 .  ”’ Id. 
‘j6 Company Brief at 21-22 and Exhibit 2. 
‘37 Staff Reply Brief at 5. 

RUCO Reply Brief at 7. 
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deferral to 36 Staff states that it proposed the 36 month 

timeframe in order to permit time for Staff to evaluate whether the Company is properly accounting 

for the deferral, arid also to determine if all cr a portion of the deferred charges are used and useful, 

and rherefore eligible to be placed in rates.'39 For the reasons provided by Staff, we agree that a 

definite timeframe should be placed 011 the deferral period, and find that under the circumstances of 

this case, a 48 month period is reasonable. 

D. Rate Case Expense 

The Company requests authority to recover rate case expense associated with this case in the 

arnount of $280,000. The Company states that it based its request primarily on the $285,000 amount 

awarded in its last rate proceeding, and that it has incurred more than $280,000 in this proceeding.'" 

RUCO did not brief the issue of rate case expense for this case. Staff proposes that the Company be 

allowed to recover no more than $150,000 in rate case expense for this proceeding, arguing that 

$1 50,000 in rate case expense is similar to amounts the Commission has allowed comparably-sized 

utiliries to recover through just and reasonable Staff reconimends that rate case expense be 

normalized, instead of arnorti~ed.'~' The Company argues that Staffs opposition to the Company's 

request for this proceeding is not supported by the evidence: because Staff gave no consideration to 

the specifics of this rate case, to the rate case process, or to the similar rate case expense awards 

relied on by the Company, and because Staff could not provide specifics regarding the cases its 

witness relied on in reaching his recommendation.'43 'The Company requests that if its rate case 

Zxpense recovery is normalized, as Staff recommends, rather than amortized, that it be granted 

authority to institute a surcharge instead "to ensure that recovery actually O C C U ~ S . ' ' ' ~ ~  Based on ow 

review of the record, we find that it is reasonable to allow recovery of $280,000 for the expenses 

incurred by the Company in this proceeding. We agree with Staff that because rate case expense is a 

lira id. 
39 Id. 

14" Company Brief ar 22, citing Rebuttal Testimony of Company witness Thomas J .  Bourassa (Exh. A-5) at I5 and 
Rebuttal Testimony of Company witness Robert N. Hanford (Exh. A-2) at 10. 
1 4 '  StaffBrieFat 8. 

Id 
Company Brief at 24. citing Tr. at 390-98, 
Company Rcply Brief at 6 .  

I43 

25 





1 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

11 

12 

13 

14 

15 

16 

I 17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

DOCKET NO. W-02113A-07-0551 

“[a]lthough the appeal and remand corrected the method by which the Commission determined 

FVRB rate of return, the Company pursued the appeal to obtain additional operating income for the 

benefit of its shilreholder~,”’~’ and contends that the shareholders should therefore bear the costs 

associated with that lawsuit, and the Company should “pay the costs for its business decision to 

pursue an appeal.”ls2 RUCO argues that “[plermitting the Company to recover its rate case expense 

on a lawsuit to benetit shareholders would leave the utilities with the expectation that they can pursue 

any lawsuit with no worry of the costs associated therewith because captive ratepayers will pick up 

the tab.’”s3 

‘Ihe Company contends that it is in the public interest to ensure the legality of Commission 

Decisions, and therefore the Company should not bear the entire burden of the expense il incurred to 

appeal a llzcision for which the Company was not responsible, and which the court found 

u n l a ~ f i d . ~ ~ ~  The Company also states that contrary to RUCO’s assertion that a utility “can pursue 

any lawsuit with no worry of the costs,)5 a utility has no expectation of any expense recovery unless it 

prevails in its appeal, and that even if a Company is su(;~essful, full recovery of expenses is 

unlikely. 5 5  

RUCO advances the argument that that Arizona law does not permit recovery of attorney’s 

Fees an remand, citing A.R.S. 5 12-348 and Columbia Parcar Corp. v. Arizona Dept. ~j 

Transportation. Columbia Parcar held that plaintiffs did not prevaiI in adjudication ”on the 

nerits” on judicial review by securing reversal and remand for new hearing on procedural grounds, 

tnd thus were not entitled to award of fees. In Columbia Parcar, in the administrative proceeding 

eading to the appeal, plaintiffs were not allowed to present evidence on statutory requirements 

dated to their The facts of Columbia Parcar are therefore distinguishable from the facts in 

” RUCO Brief at 1 1. 

’’ id. 1 I .  
54 Company Brief at 24. 

52 Id. 

Company Reply Brief at 16. 
RUCO Brief at 10, citing Columbia Parcar Corp. v. Arizona Dept. of Transportation, 193 Ariz 181, 971 P.2d 1042 

Columbia Parcar. 193 Ark. at 183,971 P.2d at 1043. 

55 

56 

App. 1999). 
57 
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this case, as CCWC did not secure its remand of Decision No. 68176 on procedural grounds, but 

because it prevailed on the merits of its appeal of a specific ratemaking issue. We also agree with the 

Company that the statute cited by RUCO does not apply to this case; as A.R.S. 12-348(H)( 1 j does 

not apply to actions "to establish or fix n 

Although we find that the Commission has authority to award attorneys fees to the Company 

for the appeal and the remand proceeding, we decline to do under these circumstances. The 

Company spent more than $500,000 to recover an additional $12,000 in operating income. While no 

one disputes the Company's right to pursue whatever legal recourse it wants to pursue, we believe 

that C.onipany should maintain a proper perspective of the costs and benefits associated therewith. In 

order IO ensure the Company undertakes the appropriate analysis of the risks and benefits of 

litigation, we will not allow the Company to impose the costs ofthe appeal upon captive ratepayers. 

F. Operating Income Summary 

With the adjustments discussed above, we find the Company's test year operating expenses to 

be $6,561,825, on adjusted test year revenues of $7,505,010, for adjusted test year operating income 

of $943,185. 

VI. COST OF CAPITAL 

The parties to this case recommend a rate of return for the Company as follows: CCWC, 9.96 

percent; RUCO, 6.38 percent;Is9 and Staff, 7.6 percent.'60 For the reasons discussed below, we adopt 

a FVROR for the Company of 7.52 percent. 

-- 
Is* A.R.S. Fj 12-348(H)(1) provides: 

'I'his section does not: 
1. Apply to an action arising from a proceeding before this state or a city, town or county in which 
the role of this state or a city, town or county was :o determine the eligibility or entitlement of an 
individual to a monetary benefit or its equivalent, to adjudicate a dispute or issue between private 
parties or to establish or fix a rate. 

IS9 RUCO Final Schedule TJC-36. 
Ibr' Staff Final Schedule PMC-2. 
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A. Capital Structure and Cost of Debt 

Capital Structure 

The parties are generally in agreement regarding CCWC’s capital structure. The Company 

proposes a capital structure consisting of 3.97 percent short-term debt, 19.45 percent long-term debt, 

and 76 SS percent equity. RUCO recommends a capital structure comprised of 4.08 percent short- 

tern1 debt, 19.17 percent long-term debt, and 76.75 percent common equity. Staff proposes a capital 

structure of 75.6 percent equity and 24.4 percent debt. The minor differences in the parties’ 

recommendations are attributable to the Company’s use of the capital structure at the end of the test 

year, while Staff and RUCO used a more recent capital Based on the parties’ proposals, 

we find that a capital structure of 34 percent debt and 76 percent equity is reasonable for the 

Company in this case. 

Cost of Debt 

The Company proposes a cost of short-term debt of 2.88 percent, which it based on the 

London Inter-Bank Offered Rate (“LIBOR”) reported on November 21, 2008.162 CCWC’s short term 

deb1 is provided by its parent, American States Water Company, subject to variable interest rates 

based on the LIBOR. 163 CCWC’s proposed cost of long-term debt, 5.33 percent, is based on the end 

of test year interest rate on its low-cost bonds issued in 1997,1M for an overall cost of debt of 4.92 

percent.’6s RUCO recommends a cost of short-term debt of 2.71 percent, and a cost of long-term 

debt of 5,34 percent. Staffproposes a composite cost of long-term and short-term debt of 5.0 percent, 

which takes into account changes to the Company’s long-term debt occurring after the test year.’64 

Based on the parties’. proposals, we find that the 5.0 percent composite cost of debt recommended by 

Staff is reasonable, and will adopt it. 

. . .  

--- 
See Cost of Capital (“COC?) Rejoinder ‘Testimony of Company witness Thomas .I. Bourassa (Exh. A-21) at 4-5. IGI 

’6’ Company COC Brief (“Brief ’) at 3 1, 
I @ ’  id. 

I b S  Staff coc Brief 3t 2. 
”(’ Staff Finai Sched. PMC-10, 

1 I“ 

See Company Amended Final Sched 0-2, 164 

. -. 
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B. Cost of Equity 

Using the DCF and CAPM models, the Company’s cost of capital witness estimated the 

Clompany’s cost of equity to be 12.7 percent. The Company states that although it believes its current 

:os1 of equity is 12.7 percent, it has requested a cost of equity of 11.5 percent in order lo minimize 

i i ~ p u t e s . ’ ~ ~  Staffs cost of equity estimate is 10.1 percent.’68 RUCO’s unadjusted cost of equity 

:stimate is 8.83 percent.16’ 

While the Company and Staff used the same six publicly traded water companjes as a sample 

;roup in their cost of equity analyses, RUCO’s sample group differed. The Company disagrees with 

he group of publicly traded utilities RUCO used to estimate CCWC’s cost of equity. In particular, 

‘CWC disagrees with RUCO‘s substitution of Southwest Water Company for Connecticut Water 

krvice, Middlesex Water Company, and SJW Corporation. RUCO asserts that Southwest Water 

hmpany is an appropriate comparable company because American States Water, CCWC’s parent 

:ompany, offers nearly identical service as Southwest Water Company, including unregulated 

iervices, and has an identical risk as Southwest Water Company, demonstrated by the fact that the 

wo companies share the same market beta’70 of 1.05, as reported in Value Line Utility Reports.I7‘ 

32 WC argues that Southwest Water Company is not comparable to either CCWC or to the publicly 

raded water utilities in the sample group used by CCWC and StaflC‘ in their cost of eyuity estimates. 

X W C  states that according to AUS Utility Reports (November 2008) only 45 percent of Southwest 

Nater Company’s revenues are derived from regulated activities, whereas four of the six water 

itilities used by CCWC and Staff have at least 90 percent of their revenue derived from regulated 

ictivities, and the remaining two have 82 percent and 85 percent of their revenues derived fiorn 

egulated activities.’72 CCWC argues that in comparison to Southwest Water’s 45 percent of 

------ 
Company COC Brief at 2. 
Staff Final Schedule PMC- I .  

57 

6’; RUCO Final Schedule TJC-36. RUCO refers to this as the “OCRH Weighted Cost of Capital.” ’* Beta measures the systematic risk of a paflicular entity’s stock relative to the market’s beta, which is I .O. Since the 
narket’s beta is 1 .O, a security with a beta higher than 1 .O is riskier than the market and B security with a beta lower than 
.O is less risky than the market. See Direct Testimony of Staff WitnessPedro M, Chaves, (Exh. A-16) at 29. ’’ RUCO COC Brief at 8, RUCO COC Reply Brief at 4. 
’I COC Rejoinder Testimony of Company witness Thomas J. Bourassa (Exh. A-21) at 28. 
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revenues from regulated activities, 86 percent of CCWC’s parent company American States Water’s 

revenues and 96 percent of its net income were generated by its principal subsidiary, Golden State 

Water Company, which also o u m  92 percent of American States Water’s assets, but CCWC did not 

specify the percentage of those revenues derived from regulated services. 173 CCWC also argues that 

Southwest Water Company’s earnings per share were negative for the twelve-month period ended 

June 30, 2008, and that RUCO’s use of this financially troubled company in its proxy group 

depressed KLJCO’s cost of equity estimate by 60 basis points.’74 CCWC contends that Sun Cily 

Water Cu. v. Arizona Corp. C‘ornm’n’75 supports its position that Southwest Water should be 

excludcd from RUCO’s proxy group because it is “financially We disagree. The facts in the 

Sun City rase are distinguishable from this case in two significant ways. First, the court in the S;rn 

City case did not address the use of companies in a proxy group for either a DCF or CAPM analysis, 

and was instead criticizing the use of comparative earnings analysis for setting a rate of return for the 

water utility in question.’77 A comparative earnings analysis, which is not proposed by any party to 

this ease, differs greatly from the DCF and CAPM analyses in the use of companies for comparison 

purposes. Second, the Sun City court referred not to an individual ”financially sick” company, but to 

the “financially sick” condition of the water utility industry as a whole at that time, while criticizing 

the comparative earnings analysis used in that case as being particularly inappropriate ”when 

evidence was presented that this industry was generally sick financially . Y Y  178 

The Company also disagrees with RLJCO’s use of a sample group of natural gas distribution 

utilities, and argues that an adjustment must be made to account for their use as proxies. RUCO 

states that gas utilities serve as an appropriate proxy for CCWC because gas and water companies 

have similar operating characteristics in terms of distribution and similar risks.’79 CCWC asserts that 

because RLTCO’s water utility proxy group, with an average beta of 0.82, has more syste.matic 

Company COC Reply Brief at 18-1 9. 
174 Id at 35, citing Rigsby Dt., Sched. WAR-2. 
l?’Sirn City Water Ccm-uany v. Arizona Corp. Comm ‘n, 26 .4riz. App. 304 ) 3 IO, 547 P.2d 1 1 @I, 1 I 10 (App. 19761, rev ’d 
?n uher grounds, 113 Ariz. 464, 556 P.2d 1126 (1976), 

Company COC Reply Brief at 19. 
Sun City Water Company, 26 Ariz. App. at 3 10,547 P.2d at I 1 I 0. 

KUCO CDC Brief a! 7. 

17: 

‘78 Id 
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(market) risk than its gas utility proxy group, with an average beta of 1 .OS, that the gas proxy group is 

not comparable to CCWC.’80 CCWC argues that because the gas proxy group’s average beta is 

higher than the water proxy group’s, an adjustment must be made to account for the current 

difference in risk between a typical water utility and a typical gas utility.”’ CCWC asserts that 

Commission Decision No. 66849 “rejected the use of gas companies as proxies for a water utility 

based on the difference bctween the average beta of the water utility sample group and average beta 

of the gas utility sample group,” that “use of the gas utility sample as a proxy for the water utility 

would have increased the cost of equity,”’82 and that Staffs position in the case leading to Decision 

No. 66849 supports a 250 basis point upward adjustment in this case.’83 Decision No. 66849 does 

not suppcirt such an adjustment. Contrary to the Company’s assertion, Decision No. 66849 did not 

reject Staffs use of a gas proxy group. However, it did reject Staffs position that its use of gas 

proxies necessitated a downward adjustment to Staffs cost of equity estimate. Decision No. 66849 

instead adopted Staffs unadjusted average of its DCF and CAPM models. The use of a gas utility 

sample had the effect of increasing the cost of equity over Staff’s recommendation in that case.Ig4 

The Company’s argynent that a failure in this case to make an upward adjustment would constitute 

an arbitrary and capricious actionIg5 is simply wrong. In this case, as RUCO points out, CCWC itself 

used water utilities with the same range of beta as RUCO’s gas proxy; one third of the ccmpanies in 

CCWC’s water proxy group have the same range of betas as the companies in RUCO’s gas proxy 

group; nine of the ten gas utilities in RUCO’s gas proxy have betas between 0.80 and 0.90; the 

Company’s proxy group of six water companies included Connecticut and Middlesex Water 

Companies, which hake betas ranging between 0.80 and 0.90;’84 and testimony on the record 

indicates that there is movement toward using gas utility proxies to derive cost of capital for water 

’*’ Company COC Brief at 36. 
Id. 
Company COC Reply Brief at 19-20, citing Decision No. 66849 (March 19,2004) In the Matier ofthe .4pplicurion of 

Arizonu Water Company, an Arizona Corporation, for Adjustments 10 irs Rates and Charges for Utility Service Furnished 
b its Eastern Group and for Certain Related Approvals at 2 1. 
Company COC Reply Brief at 20. 
Decision No. 66849 at 23. 

Ins  See Company COC Reply Brief at 20. 
IB6 RUCO COC Brief at 6-7. 
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compsnie~.'~' The record does not reflect a need for a special adjustment due to RUCO's use of 

natural gas distribution utilities as proxies. 

While the Company arrived at its CAPM cost of equity estimate of 14.6 percent by averaging 

its historical market risk premium result of 9.8 percent with its 19.4 percent current market risk 

premium result, RUCO did not use a current market risk premium, but reached its CAPM estimate 

bhsed on a historic market risk prerniurn.18' RUCO calculated a range for its CAPM cost of equity 

between 8.10 and 9.78 percent fox its water sample, and between 6.94 and 8.25 percent for its gas 

sample.'89 RUCO contends that because reliance on past performance is a better indicator of future 

performance than reliance on analyst's projections of market return and treasury yields, RUCO's use 

nf a historic market risk premium to derive a CAPM cost of equity capital is appropriate, particularly 

in the current economic circum~tances. '~~ While the Company argues that market voiatiiity does not 

make the CAPM unstable or subject to manip~lation,'~' RUCO concurs with Staff's wimess David 

Parcel1 that the current risk premium CRPM is not a proper model in a very depressed market, and 

that the Company's CAPM anajysis should be rejected because it is based, in part, on a current 

market risk prerni~m."~ RUCO agrees with Mr. Parcell that development of a growth rate from 

stocks priced in an extremely depressed market leads to a CAPM which is too high.Ig3 RUCO M h e r  

argues that the Company's use of a 19.4 percent current market risk premium to determine a cost of 

equity capital is inconsistent with the most recently available market data, comparing it to Value 

Line's October 24, 2008 projections of 7.50 percent for the return on commorr equity for the water 

industry through the five year period through 2013, for a difference of 1,190 basis points.!94 We 

agree with RUCO and Staff that the Company's CAPM should be rejected because it is based, in part 

on a current market risk premium, which is inappropriate in a depressed market. 

-- 
Id. at 7,  citing Tr. at 776-77. 

COC Direct 'Testimony of RUCO witness William A. Rjgsby (Exh. R-14) at 333-34. 

Company COC Reply Brief at 15. 

RUCO COC Reply Br at 7-8, citing Staff witness David Parcell's testimony, Tr. at 759. 

t 81 

"' RUCO COC Brief at 2. 

I?' RUCO COC Brief at 3, RUCO COC Reply Brief at 8. 

")' RUCO COC Brief at 4, citing David Parcell's testimony, Tr. at 746, 759-761. 

I w  RlJCO COC Reply Brief at 8, citing Company witness Thomas Bourassa's testimony, Tr. at 580. 
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The Company asserts that RUCO significantly reduced its CAPM cost of equity estimate by 

using a geometric mean to calculate the market risk premium, by using two different Treasury 

securities as its proxy for the risk-free rate of return, and by using the average total return, instead of 

the average income return, on risk-free Treasurie~.’~’ RUCO derived its histaric market premium 

using both a geometric and an arithmetic mean of the historical returns on the Standard and Poor’s 

500 (“S&P 500”) index from 1926 to 2007 as the proxy for the market rate of return.’96 RUCO states 

that the use of geometric mean is the industry standard, that geometric means are published in 

Morningstar, and that Value Line calculates both historic and prospective growth rates on a geometric 

or compound growth rate basis.’97 RUCO also argues that its historic market risk premium range of 

berween 4.90 percent and 6.5 percent, for an average of 5.7 percent, falls close to the range of 4.0 to 

5.0 percent idcntified as reasonable in a recent professional presenta t i~n , ’~~ and the iange of 4.5 to 

5.5 percent identified as reasonable in a recent publication cited in this case by both the Company and 

RIJCO.’~’ RUCO contends that because its historic market risk premium falls close to the range 

identified as reasonable by recent empirical research, and the Company’s historic market risk 

premium using an arithmetic mean of 7.5 percent does not, the Company’s cost of equity 

recommendation should be rejected.200 CCWC argues, unconvincingly, that RUCO’s use of an 

excerpt from the Koller, Goedhart, and Wessels text2” (to which the Company cited as supporting a 

separate issue) fails to support RUCO’s contention that its market risk premium of 5.7 percent, the 

average of its geometric and arithmetic mean, is reasonable, because the risk premium in this case is 

not being computed with short-term bonds, and because the company’s calculations are not found in 

a textbaokFo2 The Company argues that its 7.5 percent historic market risk premium is not too high, 

IY5 Company COC Brief at 40-49. 
i96 RUCO COC Brief at 4. 
IY7 /d ai 4-5. 
19’ id at 5, citing opinions given by Dr. Aswarth Damdaran, New Yurk University professor of finance and Dr. Feljcia C. 
Marston, University of Virginia professor o f  financc during a panel discussion presentation at the 39’h Annual Financial 
Forum of the Society of Utility and Regulatory Financial Analysts heid April 19 and 20,2007, at Georgetown University. 

KUCO COC Brief at 5, citing Vduation: Measuring and Manuging the Value of Companitzu, 4’ Ed., 2005, by 
McKinsey & Company, Inc., Koller, Cioedhart, and Wessels, p, 306. 
RUCO COC Brief at 5 .  

‘O’ Valuation: Measwing and Managing the Value of Companies, 4Ih Ed., 2005, by McKinsey t Company, Inc., IColIer, 
Goedharl, and Wessels, p. 306. 

199 

Company COC Reply Brief at 17. 
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as RUCO contends, because both Staff and the Company used the arithmetic mean published in the 

2008 Jhbotson SBBI Valuation Edition Yearbook (Morningstar 2008), which calculates the historic 

risk premium by averaging the historic arithmetic differences between the S&P 500 and intermediate- 

term government bond income returns for the period 1926 through 2007, and RUCO “has presented 

no evidence that Ibbotson ’s ca!culations are erroneous.2o3 Staff’s witness Mr. Parccll states that 

because investors use both arithmetic and geometric average returns, both should be considered in the 

development of a risk premium.204 Mr. Parcell states that exclusive use of arithmetic averages leads 

to a higher, and potentially excessive risk premium, and thus CAPM results, because arithmetic 

averages exceed geometric  average^.^" Although Staff has traditionally used arithmetic averages as 

a component of its historic risk premium, Staff’s witness Mr. Parcell’s testimony supports RUCO’s 

use of both arithmetic and geometric averages in the development of the historic market risk 

premium. 

In response to CCWC’s assertion that RUCO significantly reduced its CAPM cost of equity 

estimate by using two different Treasury securities as its proxy for the risk-free rate of return, and by 

usiiig the average total return, instead of the average income return, on risk-free Treasuries, RtJCO 

states that initially, it used both intermediate and long-term securities to estimate the risk-free rate of 

return, but then recalculated its historic market risk premium, using matching intermediate treasuries 

as advocated by the Company, and that the impact of recalculating its cost of equity capital estimate 

based on the Company’s methodology would be an increase of 10 basis points, from 6.38 percent to 

6.48 percent.206 RUCO explains that it is not modifying its recommendation, because its 

recommendation of 6.38 percent is based on a market risk premium that already exceeds the market 

risk premium recommen,ded by the authorities on which RUCO relied.207 

CCWC asserts that RUCO’s reliance on only the sustainable growth method to estimate the 

dividend growth component of its constant growth DCF estimate also causes RLTCO’s cost of equity 

?03 Id 
Surrebuttal Testimony of Staff witness David C. Parcell (Exh. S-7) at IO. 104 

’Os ld. 
zu6 RUCO COC Reply Brief at 6. 
m71d. at I. 
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estimate to be understated.2oe CCWC argues that RUCO failed to disclose the key inputs necessary to 

estimate the internal or retention growth rate it  used in the constant growth DCF model, and the 

estimate should be rejected because it cannot be reproduced or updated based on more current market 

data or RUCO responds that this argument is a red herring, as there was essentially 

no difference between the parties’ cost of capital experts’ estimates of average sustainable growth for 

water utility RUCO points out that CCWC’s cost of capital expert estimated the average 

sustainable growth to be 6.39 percent for his water utility sample, leaving a difference of only 9 basis 

points between the Company’s estimate and RUCO’s estimate, which was 6.30 percent. 2 ’ 1  

CCWC argues that because Mr. Parcell testified that he was required to accept the models and 

inputs used by Staffs witness, Mr. Chaves, to estimate CCWC’s cost of equity, MF. Parcell’s 
testimony has limited relevance to this case?’* Untii it filed its reply brief, the Company’s arguments 

actually ignored Staffs recommended cost of equity of 10.1 percent, apparently preferring to argue 

that “Staffs final recommendation is 1 1.9 percent,” and that Staffs recommendation is ‘‘m affected 

by recent market volatility and rehted eventsV2l3 The Company also argued that the only aspect of 

Mr. Chaves’ methods Mr. Pacell actually disagreed with was that StafYs current market risk 

premium estimate was too high due to current market v~lati l i ty?’~ Because Staff filed surrebuttal 

testimony withdrawing its recommendation for a Hamada adjustment prior to the The 

Company’s post-hearing brief’ argument against the ‘‘recommended 180 basis point downward 

adjustment to [Staffs] 1 1.9 percent cost of equity is misplaced and imlevant. 

Staff’ is critical of the Company’s use, in the’current economic environment, of spot stock 

prices in its DCF and CAPM  model^."^ Staff argues that theses are not normal times, and that times 

Company COC Brief at 38. 
‘09 [d. at 38-39 ‘’’ RUCO COC Reply Brief at 2. 

Company COC Brief at 49. 
’ I 3  Id. at SO-Sl(emphasis in originai). 

!Is Surrebuttal Testimony of Staff witness David C. Parcel1 {Exh. S-7) at 12. 
”0 Company COC Brief at 52-55. 
!I7 Staff CQC Brief at 6 .  

l l ‘  Id. 

‘I4 rd at 50. 

112 
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such as these may require a departure from methods the Commission has previously relied on?'8 

Staffs witness testified that market models such as the DCF and CAPM are forward looking, and 

assume that stock prices and interest rates reflect current expectations of the future, but that such 

assumptions are not applicable; in today's economic en~ironment.~ l 9  

The Company asserts that the riskiness of the sample water utilities the parties used to 

estimate cost of equity has increased since CCWC's last rate case, as shown by the sample 

companies' increase in their average beta, which the Company states is currently 0.93, while the 

average beta for the same proxy grcup was 0.68.u0 The Company argues that the fact that the 

markets art: riskier now than in previous years requires a higher cost of equity than CCWC was 

authorized in irs prior case, in order to allow it to contjnue to attract capital?2' Staff notes that its 

cost of equity recommendation of 10.1 percent constitutes m 80 basis point increase from the 9.3 

percent cost of equity as determined in Decision No. 68 176 and upheld by the Court of Appeals, but 

that the Company's cost of equity estimate of 11.5 percent constitutes an increase of 22G basis points. 

222 Staff contends that the Company has failed to justify such a large increase in its cost ofequity.22' 

We certainly recognize that current market conditions present increased risks over recent 

years for many companies. However, we do not find that a general increased leve1 of risk justifies 

the cost of equity requested by the Company. While the Company is criticai of the inputs RUCO and 

Staff chose to use in their cost of equity estimation models, as discussed herein, several of the 

Company's arguments against them are unsupported by the facts. Taken in total, we find the 

methodologies Staff and RUCO used to be less biased than those used by the Company, and more 

reasonable and more reflective of current market conditions. Based on the analyses presented, we 

find a cost of common equity of 9.9 percent to be reasonable in this case. 

. .  
-- 
I R  Id. 
l 9  Tr. at 740. '' Company COC Brief at 1. 
? '  Company COC Reply Brief at 10-1 1. 
" Staff COC Reply Brief at 3 
'' Jd 
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C. Cost of Capital Summary 
Percentage Cost Weighted 

cost 
Debt 24.0 5.0% 1.20% 
Common Equity 76.0 9.9% 7.52% 

Weighted Average 
Cost of Capital - 8.72% 

D. Fair Value Rate of Rcturn 

CCWC’s most recent rate proceeding, which resulted in Decision No. 68176, was the subject 

3f an Arizona Court of Appeals decision which ordered a remand to this Commission on the issue of 

the method used to calculate operating income. Decision No. 68 176 determined operating income 

and set rates in a manner consistent with prior Commission decisions, by multiplying the wei@ted 

sverage cost of capital (“WACC”) by the OCRB, and dividing the resulting product by the FVRB224 

in order to determine a ’FVROR. Under that method, the operating income, determined by 

multiplying the FVRB times the FVROR, provided the same operating income as multiplying the 

WACC by the OCRB. 

Following the Remand Proceeding ordered by the Arizona Court of Appeals, a hearing was 

held and Decision No. 70441 (July 28, 2008) was issued, Decision No. 70441 did not adopt the 

Company’s proposal to determine a FVROR by applying the WACC directly to the FVRB, but 

revised the method used in Decision No. 68176 to calculate operating income. The Commission 

found that applying the WACC to the FVRB would over-compensate the Company for inflation and 

calculated the FVROR by adjusting the WACC to reflect an inflation adjustment that reduced the cost 

of equity.225 The FVROR was then applied to the FVRB to determine operating income. Decision 

No. 70441 found that the evidence presented in the Remand Proceeding was not sufficiently 

leveloped to make a determination of whether the cost of debt reflects the effects of inflation, and 

.herefore Decision No. 70441 did not adopt an inflation adjustment to the cost of debt. 

In Decision No. 70441 and in this case, the FVRB reflects a 50/50 weighting of OCRB and RCND. ’24 

”’ Decision No. ?0441 at 41. 
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The Company has appealed Decision No. 70441, and in this proceeding, con:inues to 

advocate applying the WACC directly to its FVRB, without any inflation adjustment, in order to 

c.alculale the Company’s authorized operating RUCO advocates using the same 

methodology in- this case as that used in Decision No. 70441 to reach a FVROR, by deducting a 

general inflalion component from the cost of equity in order to avoid double-counting inflation 

(“Method Staffs FVROR proposal in this case is based on the FVROR formula used in 

Decision No. 70441, but with a change to the application of the inflation adjustment. Staff‘s 

methodology removes the inflation component from both the cost of equity and the cost of debt to 

determine a FVROR (“Method 2”) Staff states that Method 1 remains a viable alternative for 

computing .the FVUOR,228 but that Method 2 benefits a utility by providing higher returns when 

utility property appreciates at a rate exceeding the additional return required by investors due to 

intlation.”’ 
. ,  

The Conipany argues that application of the unadjusted WACC to FVRB is necessary to 

allow the utility to earn a fair return on the current value of its property.230 CCWC charges that the 

recommendations of Staff and RUCO are predicated on the view that the rate of return must be 

reduced if the fair vaIue of the utility’s plant is used as its rate base, and that their FVROR 

approaches are “intended to deprive Chaparral City of the benefit of the increase in value of its 

pr~perty.’’~~’ CCWC continues to argue that the WACC can be directly applied to FVRB because the 

WACC is a function of the ratio of debt in its capital structure, and does not depend on either the 

amount of invested capital or the size of the rate base used to set rates, and that a market-derived rate 

of return can appropriately be applied to a market-based rate baseu2 The Company also argues that 

ripplication of the unadjusted WACC to FVRJ3 is appropriate because the rate of return is not related 
- 

C‘ornpany COC Brief at 27. The Company continues to argue issues previously decided in Decision No. 70441, and 
some of those issues are discussed herein. The fact that this Decisi‘on does not again address some of the arguments re- 
proffered by the Company in this case, such as, for example, its arguments regarding market-based rate base and market- 
derived return, does not change our analysis and determination thereon as set forth in Decision NO. 70441. ”*’ RUCO COC Brief at 10, RUCO COC Reply Brief at 10. 

Staff COC Brief at 5 ,  
12q fd. 

Company COC Brief at 14. 
u’ Company COC Brief at 26,27. ’’’ id. at ?0,22-23. 
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to rate base, and because the inputs used to develop the WACC have no relationship to the type of 

rate base to which the W.4CC is applied.233 CCWC argues that FVRB is not the “inflated” cost of its 

plant, but. is the average of its OCRB and RCND,234 and contends that the downward adjustment to 

the WACC as recommended by RUCO and Staff to determine a FVROR “undermines the use of fair 

value. ,,23 

We agree with the Company that there has been no dispute in this case that FVRB is the 

average of CCWC’s OCRB and RCND. We disagree with the Company, however, that the FVROR 

methodologies proposed by RUCO and Staff “undermine” the use of fair value, or “deprive Chaparral 

City of the benefit of the increase in value of its property.” There are many methods the Commission 

can use to determine an appropriate FVROR, and as we found in Decision No, 70441, one of those 

methods is adjusting the WACC to exclude the effect of inflation. RUCO and Staff‘s 

recommendations both adjust the WACC to exclude the effect of inflation in order to calculate a 

FVROR for the Company. CCWC claims that Staff and RUCO have focused on the effect of 

inflation on the cost of capital, but have ignored its effect on rate base, that neither provided a study 

or analysis of the impact of inflation on the Company’s rate base. 236 CCWC contends that utilizing 

an inflation adjustment to reach a FVROR incorrectly assumes that general inflation in the economy 

affects both rate base and the cost of capital in the same We disagree. The FVROR analyses 

provided by RUCO and Staff focused on the inflation component contained in cost of capital. The 

effect of inflation on rate base is separately calculated in determining the RCND, and fhe Company’s 

proposed method has been accepted by the Commission. 

As we determined after considering all the evidence in the Remand Proceeding in Docket No. 

W-02113A-04-0616, the FVRB, which was the average of OCRB and RCND, included an inflation 

component.238 The FVRB in this case was determined in the same way as the FVRB we’considered 

~~~~ _ _  - 

233 Id at 16,21. 
234 Id at 3. 
235 ~ c i  at 57. 
236 Id. at 60-64. ”’ Id.  
13’ Decision No. 70.14 1 at 4 I ,  Findings of Fact  No, 14. 
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in Decision No. 68176 and Decision No. 70441. The record in this proceeding contains esscntially 

the same arguments CCWC made in the Remand Proceeding and affords no basis upon which to 

reverse our determination of fact on the issue. The Company acknowledges that the RCND is the 

current value of its plant based on its reconstruction cost, and there is no dispute in this case that 

FVRB is the average of OCRB and RCND. RUCO and Staffs FVROR recommendations in this 

case both take into consideration our determination in Decision No. 70441 that The FVRB, which is 

the average of OCxiB and RCND, includes rn inflation component. The Company provided no study 

or other evidence that controverts the existence of an inflation component in RCND rate base, We 

note that %he Company used the Handy-Whitman Index and the Consumer Price Index to trend its 

OCRB to a RCM) value.23g Both of these indices are measures of inflation. Clearly, the RCND 

value proposed by the Company includes inflation, and that inflation component carries into the 

FVRB. 

The Company’s proposal in this case to determine B rate of return by applying the WACC 

directly to a FVRB comprised of an average of OCRB and RCND does not include an adjustment to 

account for inflation. CCWC contends that the fact that application of the WACC to FVRB may 

produce return dollars greater or less than would be produced using the ‘‘prudmt investment” 

approach is irrelevant, because fair value ratemaking is intended to recognize increases (and 

decreases) in property values.240 The Company continues its argument from the Remand Proceeding 

that Duke Power241 supports its position on FVROR, 242 because the Duke Power court determined 

that North Carolina’s ratemaking statutes required the North Carolina Utilities Commission to treat 

the difference between the OCRB and the FVRB as e q ~ i t y . 2 ~ ~  Staff points out that in North Carolina, 

the state’s police power regarding ratemaking resides with the legislature, in contrast to Arizona, 

where the Arizona Constitution places Arizona‘s ratemaking authority exclusively with this 

Commission, and that Duke Power involved interpretation of a statute governing the treatment of 

L39 Direct Testimony of Thomas 1. Boiirassa (Exh. A-3) at 7-8; Decision No. 7044 1 at 3 1-32. 
140 Company COC Brief at 14. 
24‘ Stu/e ex rei. Utilities Cumm ‘n v. Duke Power Cornpmy, 206 S.E.2d 269 (N.C. 1974). 
243 Company COC Brief at 25-26. ”’ S i d e  ex re/ .  Wtilities Comm’n v. Duke Power Company, 206 S.E.2d 269 (N.C. 1974). 
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FVRB.244 As noted in Decision No. 70441, the Company’s reliance on Duke Power is misplaced, 

because the North Carolina Supreme Court indicated that the North Carolina Commission could 

consider the effect of inflation in computing the cost of capital, and remanded that case to the North 

Carolina Commission because the fair rate of return determination had been made “through a 

misunderstanding” of another decision by the North Carolina Supreme The Company also 

continues to argue in this case that the Illinois case City of A l t ~ n ~ ~ ~  supports its position.247 As 

Decision No. 70441 states, the methods addressed in that case are not helpful in setting rates in 

Arizona. as they seem to be after the fact, “fall-out numbers”  determination^.^^^ CCWC has not 

presented any legal arguments that convince us to change our determination made in Decision No. 

7044 I. 

Staff and RUCO are in agreement that, as Decision No. 68176 and Decision No. 70441 have 

already found, the Company’s proposal to adopt the WACC as the FVROR and apply it to the FVRB 

would produce excessive RUCO takes issue with the Company’s assertion250 that the 

U‘ACC is the fair rate of return regardless of the rate base to which it is applied.”’ RUCO argues 

that an appropriate rate of return is one that compensates, but does not overcompensate, the Company 

for its RUCO states that Decision No. 70441 determined that the double counting of 

inflation in rate base and the rate of return would unfairly overcompensate investors,2s3 and Staff 

contends that rates producing an excessive return would be neither just nor reasonable.254 In response 

to the Company’s assertion that the results of the Remand Proceeding are: %nomalous,’’25s Stan 

responds that this Commission, in the Remand Proceeding resulting in Decision No. 70441, was 

244 Staff COC Reply Brief at 5-6. 
243 Decision No. 70441 at 24-25. 
246 Ciry 0fAl:on v. Commerce Comm ’0, 165 N. E.2d 513 (Ill. 1960). 
247 Company COC Brief at 23-26. 
24s Staff COC Reply Brief at 6, citing Decision No. 70441 at 25-26. 
249 Staff COC Repty Brief at 4, RUCO COC Reply Brief at 10. 

Company COC Brief at 20-24. 
RUCO COC Reply Brief at 9. 

2s2 Id. 
253 RUCO COC Brief at IO, RIICO COC Reply Brief at 10. 
254 Staff  COC Reply Brief at 4. ’’’ Company COC Brief at 6. 
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completely within its coristitutional authority to craft a FVROR methodology that removed the effect5 

of 

The Company’s extensive arguments on brief in this case repeat the arguments made in the  

Remand Proceeding, and provide no basis for a deviation from our finding in those Decisions that 

applying WACC to the FVRB would inappropriately allow inflation to be reflected in both the  

WACC and in the FVRB, thus overstating inflation.257 The Company is correct that fair value 

ratemaking recognizes increases or decreases in property values, which in this case is accomplished 

through the use of a FVRB that includes an RCND component. In addition, fair value ratemaking 

also recognizes the need for a fair return on the fair value of utility property. The Company’s 

proposal must be rejected, because a rate of return reached by applying the WACC directly to its 

FVRH whkh includes inflation would overcompensate for inflation, and would produce an excessive 

retuni on FVRB, thereby resulting in rates and charges that would be excessive, and therefme nul just 

and reasonable. 

In order to calculate the inflation factor in the WACC, both Staff and RUCO’s methods 

subtracted the yields on Treasury inflation protected securities (“TIPS’) from the yields on Treasury 

securities with constant maturities. Staff used the 2.4 percent difference between the spot yields on a 

20-year Treasury and a 20-year TIPS as a proxy for expected inflation.2s8 Because one half of the 

FVRB includes OCRB, which does not include inflation, Staff adjusted the 2.4 percent inflation 

Staff COC Reply Brief at 4. 
See Decision No. 70441 at 36. 
Staff calculated its inflation adjustment as follows: 

:5 7 

20-year Treasury Yield (as of 8/6/08) 4.7% 
- 2.3% 
2.4% 
0.5 

less: 20-year Treasury Real Yield (as of 8/6/08) 
Return required by investors due to inflation* 
Times a 50% factor (to account for lack of inflation in OCRB) 
Inflation adjustment 1.2% 

* Staffs Final Schedule PMC-2 showed 2.5%, presumably due 
to rounding, which is corrected here to 2.4% 

itaff Final Schedule PMC-2; Direct Testimony of Staff witness Pedro M. Chaves adopted by Staff witness David C. 
’arcell (Exh. S-8) at 36-37; Direct Testimony of Staff witness Gordon L. Fox (E&. $5) at 4-1 I .  

43 DECISION NO.. 71308 __ 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

DOCKET NO. W-O2113A-07-0551 

factor by one-half. resulting in an inflation stdjustment to the WACC of 1.2 percent?sg RUCO used 

historic average Treasury yields for the period 2001 through the first half of 2008 to reach its 

inflation estimate and deducted 200 basis points from its unadjusted cost of equity to derive the return 

that RlJCO recommends be applied to the Company’s FVlU3?60 

The Company disagrees with RUCO’s 200 basis point inflation adjustment.26’ CCWC argues 

that any inflation adjustment should be reduced by one-half to account for the fact that one-half of the 

FVRB is comprised of plant valued at its historic cost, and that if an inflation adjustment is found 

ippropriate in this case, the adjustment should not exceed 100 basis points.262 The Company 

:ontends hat Staffs methodology is more appropriate than RUCO’s, arguing that because RUCO’s 

nflatiori adjustment is based on historical information, it is not a good proxy for any future inflation 

:ontined in investors’ expected equity returns.26’ While the Company finds Staffs methodology 

)referable, it disagrees with Staffs inputs;, and argues that Staff should have used 5-year Treasuries 

nstead of 20-year Treasuries, and that Staff failed to update its estimate to take into account current 

nflationary expectations.264 At the hearing on January 9, 2009, Staffs witness Mr. Parcel1 testified 

hat during the current economic climate, economists’ opinions of projected inflation would be a 

nuch better indicator of expected inflation, and stated that in recent testimony, he had found that the 

:onsensus forecast for inflation was 2 to 2.5 percent.26s Mr. Parcell’s testimony corroborates and 

ralidates Staffs earlier 2.4 percent estimate, obtained using the Treasury yields as of August 6,2008. 

CCWC disagrees with Staffs Method 2 for calculating the FVROR. CCWC argues that it is 

mproper to apply an inflation adjustment to both the debt and equity portions of the Company’s 

:spital structure, and that Method 2 erroneously treats the cost of its long-term debt as if it increases 

.59 id 

62 Id 

RUCO Final Schedule TJC-36; Direct Testimony of RUCO witness William A. Rigsby (Exh. R- 14) at 62. . 
” Company COC Reply Brief at 24. 

Company COC Brief at 62. ‘‘ fd. 
65 TJ. at 748-749. Mr. Parcell’s testimony was in response to a Federal Reserve Statistical Release (“FRSR) dared 
anuary 7, 2009, which the Company introduced at the hearing (Exh. A-17). Mr. Parcell testified that in normal times, 
ooking at the differential between long-term Treasury bonds and long-term interest rate swaps using the same maturity 
nay be a reasonable way to develop a proxy for inflation, but that in the current economic environment using the 
lifferential is problematic because both instruments have been driven to such low levels. 
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or decreases based on current market conditions.266 CCWC argues that because its cost of debt is 

determined based not on current market debt costs, but on its pre-existing, embedded cost of debt, 

which does not increase or decrease in response to future inflation or other economic conditions, 

Method 2 s h d d  be rejected.26’ CCWC is correct that its cost of debt is determined based not on 

current Earket debt costs, but on its pre-existing, embedded cost of debt, which does not increase or 

decrease in response to future inflation or other economic conditions. However, as CCWC itself 

acknowledges, inflation is a component of the cast of debt. The Company states in a footnote that 

“[i]n some cases, there may be a secondary market for bonds, notes and other debt instruments. The 

price that a purchaser is willing to pay for a particular debt instrument is affected by a number of 

different factors, including expected inflation.”268 The Company’s footnote goes on to state that 

despite thc existence of secondary markets, “the borrower’s obligation to pay interest in accordance 

with the terms of the debt instrument is unaffected by such secondary sales and remains fixed.”269 

While this is true, it does no: change the fact that debt includes an inflation component. The cost of 

debt includes the investors’ expectations regarding inflation, and, as Staff explains, a change in 

purchase price of debt instruments on the secondary market reflects the change in debt cost that the 

investor requires due to inflati~n.’~’ While the Company is correct that the inflation component 

embedded in its existing debt does not change unless it is refinanced, the inflation component is 

nonetheless there, and the Company failed to provide an estimate of that inflation component 

embedded its existing debt. Accordingly, the best evidence available on the record is Staffs. Staffs 

uroposed Method 2 applies the inflationary adjustment to the entire cost of capital, including equity 

md debt, in recognition of the fact, demonstrated in the record in this case,271 that inflation is a 

:ornponent of debt as well as equity. 

The Company contends that RUCO’s proposed rate of return of 6.38 percent is too low and 

5ttempts to support its p o s i t h b y  comparing it to the 9 percent interest rate on investment grade 

Company COC Brief at 67, 69. 
ST id 
!‘’ Company COC Brief at 68, fn 279. 

!’* Staff COC Reply Brief at 8. 
!6P id, 

See, e.g, Qirect Testimony of Staffwitness Gordon L. FQX (Exh. S-5) at 5-7. !7 I 
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(Baa) bonds.272 RUCO argues in response that the Company’s reliance on a FRSR showing the 

interest rate on investment grade bonds at 9 percent is misplaced because the FRSR does not 

distinguish the rates of return for utilities bonds from other corporate bond~.~‘’ RUCO believes that 

the Company’s rate of return comparison should be based on the returns of regulated utilities as 

opposed to the returns of other corporations, and recommends that the Commission consider, instead 

of the January 7, 2009, FRSR:74 the January 9, 2009 Value Line Investment which 

contains statistical analysis of corporate bond yields, but distinguishes yields on utility bonds from 

yields on other corporate bonds: and shows the return on corporate utility bonds for 25-30 year grade 

BadBBB to be .6.58 percent.276 Our FVROR determination in this proceeding is not based on any 

comparable earnings analysis, but on the market-based analyses performed by the parties. However, 

we note that the Company’s argument that a 6.38 percent FVROR is too low because the interest rate 

on investment grade (Baa) bonds is 9 percent is not convincing, and that RUCO is correct that if such 

a comparison were to be made, it would be more appropriate to compare the recommended rates of 

return to yields on utility bonds rather than on the FRSR produced by the Company at the hearing. 

The Company again asserts that if adjustments are made to components of the WACC to 

account for inflation, inflation must also be considered in relation to operating expenses,277 and 

antends that the normalization of test year operating expenses using expense levels from 2004 and 

2005 as recommended by RUCO and Staff ignores inflationary effects.278 The Company argues that 

considering the impact of inflation only on the cost of capital ignores the impact of inflation on the 

Company’s overall earnings, and argues that adjusting cost of equity estimates to account for 

inflation in determining the rate of return while ignoring the impact of inflation on the Company’s 

werall cost of providing service amounts to “piecemeal regulation.”279 The Company contends that 

if an inflation adjustment is used to determine its rate of return, an upward adjustment using the same 

See Exh. A-17, FRSR dated January 7,2009. ”’ RUCO coc Brief at I 0. 
!” Exh. A-17. 
”’ Exh. R-16. 
’76 RUCO COC Brief at IO. 
i77 Company COC Brief at 3-4. 

Id. 
L79 id. 
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percentage should be made to its test year operating expenses, in order to account for the impact of 

inflation during 2007 and 2008, and during the time rates will be in effectq2” The “matching” 

adjustment to operating expenses proposed by the Company is unsupported by the evidence and 

inappropriate. We disagree with the Cornpmy’s assertion that adjusting the WACC to arrive at a 

FVROR “ignores the impact of inflation on the Company’s overall earnings,” or amounts to 

“piecemeal regulation.” As Staff explains, an adjustment to the WACC to arrive at the FVROR is not 

an adjustment to reflect matching, but is necessary to avoid double counting of inflation that is found 

in the RCND rate base and in the cost of capital.28’ As we noted in Decision No. 70441, removing 

inflation from the return no more amounts to “piecemeal regulation” than does adding inflation to the 

rate base.”* In contrast t.0 FVROR, which is forward-looking, operating expenses are matched with 

associated Inflation in operating expenses is aheady inherently recognized in the 

ratemaking framework, which encourages utilities to seek operating efficiencies284 and allows 

modifications to test year expenses based on known and measurable changes in costs during the test 

year. There is no basis in the record to suppoi? the Company’s proposed inflationary adjustment to 

operating expenses. 

The rate of return applied to a utility’s FVRB is designed to (1) allow the utility to attract 

:spital on reasonable terms; (2) maintain the utility’s financial integrity; and (3) permit the utility to 

realize a return that is commensurate with the returns earned by enterprises with commensurate risks. 

ZCWC states that in setting its rate of return, this Commission must take into account the risks 

Sssociated with the particular rate-setting methodologies used in Arizona and their impact on the 

2ompany’s ability to earn a reasonable return on the fair value of its utility plant used to provide 

service.285 CCWC contends that a lack of adjustment mechanisms and inability to obtain rate relief 

iutside a general rate case create additional business risk and requires a “higher return on equity,”86 

- 
Id. 
Staff COC Brief at 4, citing Tr. at 461. 
Decision No. 7044 I at 32. ’’ Tr. at 46 1. 

L(4 Tr. at 46 1. 
85 Id. 
id. at 19. 86 
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and that the regulatory lag related to Arizona’s use of a historic test year impacts the Company’s 

ability to earn a reasonable return.**’ The Company states that operating expenses reflected in its 

current rates are based on the 12-month period ended December 3 1,2003, and that it is not currently 

earning a return on the increased value of its plant since its rates were set in Decision No. 68 176, or 

on plant constructed and placed in service since December 3 1, 2003.288 The Company complains that 

when rates are set in this case, they will be based on operating expenses for the year ended December 

3 1, 2006, and will not provide the Company with a return on plant constructed and placed in service 

after December 31,  2006.28’ The Company’s argument ignores the fact that in this case, we are 

allowing $1.28 million in post-test pear plant to be included in rate base. The issues the Company 

raises here relafed to the regulatory lag and Arizona’s constitutional constraints affecting the 

ratemaking process are issues that apply to all Arizona utilities, and not just CCWC. As RUCO 

acknowledges, the fundamental premise of the return on rate base ratemaking approach is to allow 

utilities an opportunity to recover their actual costs, including their actual cost of capital, consistent 

with competitive industries?90 Applying the WACC directly to a utility’s FVRB when the WACC 

includes m inflation component would not accomplish this ratemaking goal. As Staff contends, the 

Company is advocating for a rate of return methodology which would produce comparably higher 

rates, which conflicts with the most basic tenet of rate regulation, which is that a utility should be 

provided with rates that will allow it an opportunity to earn a return that is comparable to those of 

similarly situated enterprise~.~’‘ We addressed these arguments in Decision No. 70441, and nothing 

presentzd in this case causes us to change our determination therein. 

In determining an appropriate and equitable level for the FVROR in this case, w e  are mindful 

of the need for the Company to have t he  ability to attract capital and obtain a fair return, and we are 

also mindful of the need to take into account the interests of the ratepayers. As we found in Decision 

No. 68176 and Decision No, 70441, using the Company’s proposed methodology would produce 

’*’Id. at 19-20. 
‘*IC?! at 65. 

290 RUCO COC Repty Brief at 9. 
29’ Staff COC Rcply Brief at 5 ,  citing Federal Power Comrn’n Y. Hope Nurural Om, 320 U.S. 591,64 S.Ct. 281 (1944). 

Id. 
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2xcessive returns, and it must therefore be rejected. Because there is an inflation component in the 

Zompany’s FVRB, all inflation must be removed from the rate of return, whether in debt or equity. 

While hrther refinements to methodologies to accomplish this necessity may be possible, and are 

mcouraged, we find that Staff‘s Method 2 appropriately matches an inflation-free rate of return to 

FVRR. The Method 2 recommendation of Staff to apply an inflation adjustment to both the equity 

ind debt components of the WACC is a reasoned and sound approach to determining a FVROR that 

quitably balances the needs of the Cornpiny and its ratepayers, and results in the setting of just and 

:easonable rates. We therefore adopt a FVROR of 7.52 percent in this case, 

E. Fair Value Rate of Return Summary 
Weighted Average Cost of Capital 

Fair Vatuc Rate of Return 

8.72% 

7.52% 
Inflation Adjustment - 1.20% 

VH.. AL!THORIZED INCREASE 

Based on our findings herein, we determine that the Company’s gross revenue should increase 

3y $1,764,371. 

Fair Value Rate Base $26,776,4 14 
Adjusted Operating Income 943,185 
Required Fair Value Rate of Return 7.52% 
Required Operating Income $2,0 1 3,s 86 
Operating Income Deficiency $1 ,O70,40 1 
Gross Revenue Conversion Factor 1.6483 
Gross Revenue Increase $1,764,371 

011. RATE DESIGN 

A. Irrigation and Construction Rates 

The Company is proposing the same rate design approved in Decision No. 68176, with the 

:xception of increasing the commodity rate for Irrigation and Construction water. Zero gallons are 

ncluded in the monthly minimum charge, and the commodity rate has three inverted tier blocks, with 

he first bre.akover point at 3,000 gallons, and the second breakover point at 9,000 gallons, In order 

o eliminate the disparity in the current rate design between Irrigation and Construction water 

:ustomers and other customers, and to promote water conservation,292 the Company proposes to 

92 Company Brief at 25. 
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ion and Construction water customers the same monthly minimum charges as other 

customers according to meter size, with a single Irrigation and Construction commodity rate equal to 

the first tier commodity charge for commercial and industria1 customers, for all usage. Staff proposes 

a.rate design similar to the Company’s for Irrigation and Construction water.293 Currently, the 

Irrigation Service csmmodity charge is a flat $1.56 per 1,000 gallons, which is lower than the first 

:ier commodity rate for 3/4-inch metered residential customers. The Company believes that from a 

water conservation standpoint, customers using potable water for irrigating turf and landscaping 

should be charged more.294 Under the rates proposed by the Company, RWCO, and Staff in their 

h a 1  schedules, the commodity charge would increase to $3.34, $2.65, and $2.95, respectively, with 

;he differences being due to differing recommended revenue requirements. Staff states that the 

~ r p o s e  of its proposal is to move the rates for Irrigation and Construction water cfoser to the 

:ommodify rates paid by other customers, and that it believes the approach will help in promoting 

water conservation.29s 

Pacific Life argues that the Company’s proposed increase for Irrigation and Construction 

water customers was not properly noticed.296 Staff states that CCWC published notice in compliance 

Nith the rate case procedural order issued in this case, and that Pacific Life filed for intervention on 

September 15, 2008, which was granted on September 26.2008. Staff notes that Pacific Life did nor 

aise any issues regarding notice once it was granted intervenor status, or during $e time leading up 

o the date for filing direct testimony.297 As Staff notes, Pacific Life did not file direct testimony or 

ictively participate during the evidentiary hearings.298 The Company points out that, as Pacific Life 

iiscusses in its brief, a discussion of the increases in specific rates for specific custamer classes was 

;et forth in the Company’s filing in the direct testimony of its accounting and that the 

lirect testimony of the Company’s witness Mr. Hanford also addressed the Company’s requested 

:hange in the irrigation rate. Those direct testimonies were filed with the Company’s application, 

93 Staff Final Schedule MEM-27. ’* Company Brief at 25. 
StaffBrief at 12-13; Staff Reply Brief at 6. 
Pacific Life Brief at 1-4. ’’ Staff Reply Brief at 9- IO. 
id at IO. 
Company Reply Brief at 19. 
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and the published notice directed interested parties how to view a copy of the application. The 

notice, which was published on August 6 and August 13, 2008, also specifically stated that “[tJhe 

actual percentage rate increase for individual customers would vary depending on the type and 

quantity of service provided. You may contact Chaparral City to determine what the effect of its rale 

proposal may he on your individual bill.” The record in this proceeding reflects the fact that while 

Pacific Life may have chosen not to take advantage of its procedural opportunities to present a case 

and cross examine witnesses in this proceeding, the opportunity was available to it, and Pacific Life 

was not procedurally disadvantaged. 

Pacific Life argues that the Company’s proposed increase for Irrigation and Construction 

water customers could be detrimental to golf course and residential U S ~ ~ S . ~ ~  The Company contends 

that this claim by Pacific Life on brief is unsupported by any evidence on record in this caqe, and that 

the two possible explanations for the lack of evidence are ( l j  the evidmce does not exist; OT (2) 

Pacific Life failed to avail itself of the opportunity to present eviden~e.~’’ Staff states that it is 

concerned about the effect a rate increase will have on all customers, including irrigation customers, 

and that in making its recommendations, Staff must balance the interests of the Company and the 

interests of all customers.302 Staff notes that currently, irrigation customers have the lowest 

commodity charge, that the disparity between the commodity rates of the classes should be 

minimized to encourage water conservation, and that Staff believes its approach is fair and baIances 

the interests of the Company and its custorner~.’~~ 

Pacific Life argues that a similar proposed increase for Irrigation and Construction water 

customers was rejected in the Company’s last rate ~ase.3’~ Staff states that each case that comes 

before the Commission requires independent analysis and a determination based on the facts of the 

specific case, and therefore the fact that the Commission considered and rejected a similar increase to 

irrigalion customers in a prior case is not binding on a determination in this case.3o5 The Company 

~~ __ - 

’50 Pacific Life Briefat 4-6. 

’02 staff Reply Brief at 1 I ,  

lo’ Id. 

Company Reply Brief at 20. 30 I 

’09 Pacific Life Brief at 6. 
Id. 
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also argues that Decision No. 681 76 is not dispositive on the issue, and that Pacific Life offers no 

reason that the Company could not again raise the issue in this rate case for Commission 

consideration based on fair treatment of all its customers and to pramote con~erva t ion .~~ 

Pacific Life argues that without a cost-of-service study, there is no evidentiary basis tu 

increase rates for one class of customers more than for another customer class.3o7 The Company 

fisagrees, stating that it is not requesting a change to its rate design in this case, but is seeking to 

ddress what appeared to be an anomaly in its rate design, given the Commission’s decision to adopt 

Staffs proposed inverted tier rate design in the last rate case for the purpose of promoting 

:onservati~n,~~* The Company contends that Pacific Life’s assertions concerning the need for a cost 

sf servic.e study are unsupported and irrelevant, because the Company’s current rate design is not 

based on B cost of service study. Staff contends that because the Company’s proposed rate design is 

lot different than the one approved in its last rate case, a cost of service study is not required.30g 

Pacific Life argues that the Company admits that test year revenues reflect that irrigation 

xstomers have already been successful in conserving water, and that ’’[tlhere is no evidence that 

Further conservation is needed, or even wise.’y31o The Company states that it is proposing to raise the 

*ate structure for Irrigation and Construction water because the current rate design is inconsistent 

Nith and contrary to the premise of the inverted tier rate design adopted in Decision No. 68176 to 

xomote water c~nservation.~’ * The Company believes the Commission should consider whether it is 

tppropriate to impose inverted tier rates on residential and commercial customers, while allowing 

[rrigation and Construction water customers to purchase potable water for landscape irrigation at a 

rate that is substantially below the first tier commodity rate applicable to other  customer^.^'^ 
We agree with the Company that the current rates for potable irrigation water are inconsistent 

with and contrary to the premise of the inverted tier rate design adopted in Decision No. 68176 to 

promote water conservation. The disparity between the commodity rate for irrigation and 

IO6 Company Reply Brief at 2 1 
Pacific Life Reply Brief at 5-3. 
Id 

O9 Id 
Pacific Life Brief at 6-8; Pacific Life Reply Brief at 2. 
Company Reply Brief at 22. 

07 

ID 
t i  

- I z  Id 
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Construction water customers and other customers needs to be addressed, and the rate designs 

propxed by the parties fairly address the issue. While we are cognizant of the fact that bringing the 

Irrigation and Construction commodity rates closer to those for other customers will affect golf 

courses and other customers who purchase potable water for turf and landscape purposes and 

construction, we find that a correction to the rate design approved in Decision No. 68 176 is in order. 

We will adopt the parties' proposals to charge Irrigation and Construction water customers the 

monthly minimum charges by meter size and a flat commodity rate equal to the fist tier commodity 

rate for other commercial and industrial customers. 

B. Low Income Tariff 

Staff states that the Commission has approved low income tariffs for a number of utilities, and 

with the rcccnt downturn in our economy, there is an even greater need for these types of 

The Company has proposed a low income tariff to provide an opportunity for those customers that 

need assistance to lower their cost of water utility service. The Company proposes that customers 

meeting the necessary qualifications would receive a 15 percent discount off their water The 

primary criteria wouid be based on the combined gross annual income of all persons living in the 

household. For example, a 4 - p e ~ ~ 1  household with a total gross annual income of less than or equal 

to $31,800 would meet the Customers would sign up for the program by completing an 

application and eligibility declaration and submitting proof of incolne to the Company.3'6 The 

income guidelines are based on 150 percent of the 2008 federal poverty  guideline^.^" The Company 

would update its gross annual household income limits annually."* 

The program costs (the discounts given to participants plus a 10 percent fee for administration 

and carrying costs) would be recovered from non-participants via a commodity surchargeb3" The 

Company would maintain a balancing account tu keep track of the program costs and the collections 

made from non-participants, and the commodity surcharge to non-participants would begin one year 

Staff Reply Br. at 13. 113 

'I4 SupplementaI Rebuttal Testimony of Company witness Thomas J. Bourassa (Exh. A-6) at 2. 
'Is Id. 
"6  Id. 
! I 7  Id 
'I8 ~d at 3 
' I 9  Id .  
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after the program begins.-”’ CCWC will track the program costs for 12 months, and upon completion 

of the 12 month period, the Company will compute a surcharge intended to collect the prior year’s 

program costs over the next 12 months.321 CCWC would submit an annual report to the Commission 

showing the number of participants for ihe year, the discounts given to participants, administration 

fee and carrying costs, and the collection made from non-participants through the surcharge.322 

Based on the existing bill for median usage on a 3/4-inch meter currently at $24.94, the low income 

program would result in a reduction of $3.74.32’ The surcharge impact for non-participants, based on 

the 2006 gallons sold, would be about 4 cents on the average 3/4-inch customer 

Staff recommends that the Company’s low income tariff proposal be ad0~ted.l~’ Staffs 

recornmelidation is reasonable and will be adopted. We will direct the Company to file, along with 

the tariff of rates and charges approved herein, a copy of the Low Income Tariff it provided with its 

brief and reproduced and attached hereto as Exhibit A, and to implement the Low Income Tariff as 

described in the Supplemental Rebuttal Testimony of Company witness Thomas J. Bourassa (Exh. A- 

>) * 

C. Delay Surcharge Request 

The Company proposes on brief that a “surcharge for delay’’ should be imposed on its 

xstomers to allow it to recover revenue increases it did not recover during the six-month stay of 

proceedings in this case granted at Staffs request pending the outcome of the Remand Proceeding?26 

The Company requests that the surcharge include “appropriate carrying The Company 

:ontends that it should be compensated both for that delay and for the additional delay caused by 

S t a r s  decision to bring in an outside consultant three days prior to the hearing, and the subsequent 

bihrcation of the hearing to hear cost of capital issues separately from the other issues.328 

Staff responds that while there were delays in this case, CCWC has not demonstrated, other 

i20 Id. 

”’ Id. at 4. 
id. at 5. 

324 Id- at 6 .  
’25 Staff Brief at 14. 

u‘ I d .  

i26 > Company Brief at 26-27. 
327 Id 
’2E Id 
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than by the assertions made on brief, any harm that should be ameliorated 329 Staff contends that 

delays can be common in rate cases where the issues are complex, and that the Company’s ratepayers 

should not bear the burden of the delays.330 Staff argues that the surcharge proposed by the Company 

i s  not supported by the record and it should therefore be rejected.331 

After the parties made their arguments on the appropriateness of Staffs requested suspension 

of the Commission’s Time Clock in this matter, a Procedural Order was issued in this case on 

January 22, 2008. The January 22, 2008, Procedural Order outlined the parties’ positions and the 

>onsidzrdion of the issue, and ultimately found that the timing of this rate case, in conjunction with 

the uncommon nature. and the timing, of the Remand Proceeding that was pending at the time, 

:onstituted an extraordinary circumwance, pursuant to A.A.C. R14-2-1 F5(B)(l l)(e)(ii), requiring 

Suspension of the Timeclock Rule. The January 22, 2008, Procedural Order called for the hearing tu 

:ontinue in this proceeding as so011 as practicable following the Commission’s final order in the 

Remand Proceeding, and directed the patties to continue to conduct discovery and case preparation to 

.he greatest extent possible during the duration of the continuance in order to minimize any delay in 

mplementation of new rates pursuant to this application. 

We agree with Staff that the Coinpauy has not demonstrated the “injury due to this delay’’ it 

tlleges on brief, Neither has the Company quantified the extent of the alleged injury. The delay was 

iecessary to resolve the issues in the Remand Proceeding, which directly affects this case. We agree 

Nith Staff that under the circumstances of this case, the Company’s ratepayers should not be asked to 

)ear any additional burden due to the extraordinary circumstances that led to the suspension of the 

rimeclock Rule in this proceeding, and will deny the Company’s request. 

* * * * * * * * * * 

Having considered the entire record herein and being fully advised in tbe premises, the 

hmmission finds, concludes, and orders that: 

* .  

’9 Staff Reply Brief at 6.  
’O Id ;’ Id ’* A..4.C. R14-2-103(B)(ll). 
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FINDINGS OF FACT 

1. On September 26, 2007, CCWC filed a rate increase application with the Commission 

m e d  on a test year ended December 3 1,2006. 

2. On October 26, 2007, the StafT filed a letter finding the application sufficient and 

;lassifying CCWC as a Class A utility. 

3. By Procedural Order issued November 30, 2007, a hearing was set on the application 

o commence on July 8, 2008, associated procedural deadlines were sei, and intervention was granted 

o RUCO. 

4.  On December 7,2007, the Company filed a Request to Modify Procedural Schedule in 

,vhich the Company requested a continuation of the hearing due to a conflict on the part of counsel. 

5 .  A telephonic procedural conference was held on Decembcr 13,2007, for discmion of 

he need for an extension of the deadline for a Commission Decision in this matter pursuant to 

L4 .C .  R14-3-103(B)(ll) (the Commission’s “Time Clock Rule”) in conjunction with the 

Zompany’s requested schedule modification. 

6.  An Amended Rate Case Procedural Order was issued on December 19, 2007, 

:ontinuing the hearing on this matter from July 8, 2008, to July 21, 2008, and continuing associated 

x-ocedural dead1 ines. 

7. 

8. 

On January 3,2008, Staff filed a Motion to Suspend ‘Time Clock. 

On January 8,2008, CCWC filed its Response in Opposition to the Motion to Suspend 

rime Clock. 

9. On January 10, 2008, RUCO filed its Response to the Utilities Division’s Motion to 

Suspend Time Clock. 

10. On January 14, 2008, Staff filed its Reply to Company’s Response to Staff‘s Motion 

o Suspend Time Clock. 

11. On January 22, 2008, a Procedural Order was issued granting Staffs Motion to 

Suspend ‘Timeclock. The Procedural Order continued the hearing pursuant to the Time Clock Rule, 

ind ordered that the hearing would be reset to continue as soon as practicable following the 

:ommission’s final order in Docket No. W-02113A-04-0616, the remand of Decision No, 68176 
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(September 30, 20051, a pending matter in which the rates of CCWC were also being considered. 

The Procedural Order directed all parties to continue to conduct discovery and case preparation to the 

greatest extent possible during the duration of the continuance, in order to minimize any delay in 

implementation of new rates pursuant to the application. 

12. On January 24, 2008, the Company filed a Motion for Reconsideration by the 

Commission of Procedural Order Staying Rate Application. 

13. On January 28,2008, Staff filed Stafl’s Response to Chaparral City Water Company’s 

Motion for Reconsideration. 

14. On June 30, 2008, a Recommended Opinion and Order for Commission consideration 

was filed in Docket No, W-02 1 13A-04-0616. 

15. On July 7, 2008, the Company filed a Notice of Implementation of Interim Rates 

Pursuant to A.R.S. (j 40-256. 

16. On July 8, 2008, RUCO filed its Opposition to the Company’s Implementation of 

[nterim Rates and Motion to Prohibit the Company from Implementing Interim Rates. 

17. On July 11, 2008, the Company filed a Notice of Postponement of Implementation of 

-nterim Rates Pursuant to A.R.S. $40-256 

18. On July 16, 2008, Staff filed Staffs Response to the Company’s Notice of 

mplementation of Interim Rates Pursuant to A.R.S. 6 40-256 and Notice of Postponement. Therein, 

Staff stated that it would oppose an attempt by the Company to notice and implement a rate increase 

without an order by the Commission. Staff included legal arguments in support of its position, and 

equested that a procedural conference be scheduled to address the issues raised by the Company’s 

rotices regarding interim rates. 

19. On July 17, 2008, at an Open Meeting of the Commission, the Commission voted to 

Idopt, as amended, the Recommended Opinion and Order filed in Docket No. W-02113A-04-0616 

in June 30, 2008. The Commission subsequently issued Decision No. 70441 (July 28, 2008) in that 

locket. 

20. On July IS, 2008, a procedural order was issued setting a procedurai conference for 

he purpose of allowing the parties to discuss an appropriate procedural schedule, including the 
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resetting of a hearing date so that the case could proceed as quickly as possible, and to discuss the 

Company’s filings regarding the implementation of interim rates. 

21. On July 21 , 2008, the Procedural Conference was convened as scheduled. Counsel for 

the Company, RUCO and Staff appeared and discussed procedural deadlines for the filing of Staff 

and intervenor direct testimony and also briefly discussed their positions regarding the Company’s 

filings regarding implementation of interim rates. Counsel for RUCO withdrew its Motion to 

Prohibit the Company from Implementing Interim Rates. 

22. On July 24, 2008, a Second Amended Rate Case Procedural Order was issued, 

Zontinuing the hearing date to commence on December 8, 2008. 

23, On September 4, 2008, the Company filed its Certification of Publication and Proof of 

Wailing, indicating that it provided notice of the hearing as required. 

24. On September 8, 2008, the Company submitted a Notice of Filing requesting, as 

authorized in Decision No. 70441 , recovery of the Company’s rate case expense in connection with 

.he appeal and remand of Decision No. 68 176. 

25. Also on September 8, 2008, the Company filed a Motion for Approval of Interim 

Rates (Expedited Action Requested). 

26. 

27. 

On September 12,2008, the Company filed a Request for Procedural Conference. 

On September 23, 2008, Staff filed its Response to the Company’s Motion for 

4pproval of Interim Rates. 

28. On September 23, 2008, FWCO filed its Opposition to the Company’s Motion for 

interim Rates. 

29. On September 26, 2008, by procedural order, Pacific Life’s September 15, 2008, 

Motion to Intervene was granted. 

30. On September 30, 2008, the Company filed its Reply in Support of Motion for 

4pproval of Interim Rates (Expedited Action Requested). 

3 1. On September 30, 2008, a Procedural Order Extending Filing Deadlines was issued, 

?ranting Staffs request to extend the deadline for Staff and intervenor direct testimony to October 3, 

!008, and extending the deadline for intervenor surrebuttai testimony to November 20,2008. 
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32. RUCO and Staff filed direct testimony on September 30, 2008, and 0c.tober 3, 2008, 

respectively. 

33. On October 2, 2008, the Company filed its Second Request for Procedural 

Conference. 

34. On October 7,2008, a procedural order was issued setting a procedural conference for 

October 20, 2008, for the purpose of allowing the parties to discuss the Company’s Motion for 

Approval of Interim Rates, 

35. A procedural conference was held as scheduled. The Company, RUCO and Staff 

appezred through counsel. At the procedural conference, the Company stated that it wished to 

procecd with the rate application in lieu of the alternative option of suspending the rate proceeding in 

favor of proceeding to hearing on the Motion for Approval of Interim Rates. 

36. On October 24, 2008, Staff filed a Notice of Filing of Meeting on Settlement, and on 

October 28,2008, Staff filed a Corrected Notice of Filing of Meeting on Settlement. 

37. On October 3 1,2008, the Company filed its rebuttal testimony, and filed supplemental 

rebuttal testimony on November 19,2008. 

38. On November 12, 2008, Pacific Life filed a Notice of Appearance of Counsel, 

indicating a change of counsel. 

39. On November 20, 2008, RUCO filed surrebuttal testimony. An Errata thereto was 

filed on November 25,2008. 

40. 

41. 

On November 20,2008, Staff filed surrebuttal testimony of two witnesses. 

On November 21,2008, Staff filed a Notice of Witness Substitution and Reque.st for 

Procedural Order. Staff requested that it be allowed to file substitute witness Mr. Parcell’s surrebuttal 

testimony on cost of capital on December 3, 2008, and requested a date certain of December 15, 

2008, for Mr. Parcell’s live testimony. 

42. On November 24, 2008, the Company filed its Response objecting to Staffs 

November 21,2008 filing. 

43. On November 24, 2008, the Town of Fountain Hills filed a public comment letter 

requesting that the Commission not approve the Company’s requested rate increase. 
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44. 

45. 

On November 26,2008, Staff filed a Reply to the Company. 

On December 2, 2008, a Procedural Order was issued granting Staffs request to file 

he surrebuttal testimony of its substitute witness on December 3, 2008, and indicating that the dales 

;ertain requested by Staff for presentation of its expert witness were not available for hearing, but 

hat a suitable schedule for proceeding with the parties‘ presentation of their cases on cost of capital 

Jvould be discussed at the prehearing conference scheduled for December 5,2008. 

46. 

2. Parcell. 

47. 

On December 3, 2008, Staff filed a Notice of Filing Surrebuttal Testimony of David 

On December 4, 2008, the Company filed rejoinder testimony. An Errata thereto was 

filed OF, December 5,2008. 

48. On December 5 ,  2008, the prehearing conference was held as scheduled. The 

2ompany, KUCO and Staff appeared through counsel. Pacific Life did not enter an appearance. The 

2ompany stated an objection to Staff’s substitute witness Parcell’s prefiled surrebuttal testimony, and 

ifter discussion, Staff agreed to make a filing regarding Mr. Parcell’s adoption of Staff witness 

:haves’ testimony. 

49. 241 written public comments were filed in opposition to the Company’s requested rate 

Increase between August 20,2008, and March 9,2009. 

50. On December 8,2008, the hearing convened as scheduled. Prior tu the Presentation of 

widence, members of the public provided comments for the record. Comrnenters included Fountain 

dills Mayor Jay T. SchIurn, Stephen Dausch, Marianne Wiggishoff, Richard V. Kloster, Richard 

Baurle, Leona Johnston, Jerry Butler, Beth Mulcahy, and Ken Watkins. Commenters indicated a 

:oncern that the proposed rate increase would affect homeowners in the Company’s service area not 

mly by increasing individual homeowners’ water bills, but also by increasing community 

issociations’ water utility Comrnenter Ken Watkins stated that he believes the Company’s 

-ate proposal has an unfair effect on the Company’s golf course customers.334 

51, The Company, RUCO and Staff appeared at the hearing through counsel. Pacific Life 

33  Tr. at 6-23. 
l4 Tr. at 19-23. 
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did not appear. The Company, MUCO and Staff presented evidence and cross-examined witnesses on 

all issues with the exception of cost of capital and rate of return. ‘Ihe hearing was recessed on 

December 10, 2008, and was scheduled to reconvene on January 8 and 9, 2009, for the purpose of 

taking evidence on the bifurcated issues of cost of capital and rate of return. 

52. On December 9, 2008, Staff filed the portions of Pedro M. Cbaves’ direct testimony 

adopted by David C. Parcell, and an Errata thereto was filed on December 15,2008. 

53. On December 1 I ,  2008, Pacific Life filed a Motion for Leave to Present Testimony, 

requesting leave to present testimony on the issue of the impact of the Company’s proposed increase 

in irrigation rates. 

51 On December 16, 2008, the Company filed a Response to Pacific Life’s Motion. The 

C O ~ ~ C U I Y  opposed granting Pacific Life’s request. The Company stated that the Motion was filed 

substantially beyond the deadlines set for prefrled intervenor testimony, after the prehearing 

conference, and following the completion of the hearing on all issues with the exception of the 

bifurcated cost of capital and rate of refam issues. The Company argued that Pacific Life had not 

provided a legitimate basis €or its request to file testimony at the late date, following the completion 

of the parties’ rate design witnesses’ testimony. The Company hrther argJed that the hearing had 

already been delayed, and that allowing the requested untimely filing of rate design testimony would 

prejudice the Company. 

55. On December 17, 2008, RUCO filed its Response to the Motion. Therein, RUCO 

requested that the current witness schedule not be disrupted, and stated that if Pacific Life’s 

testimony was allowed, RUCO reserved the right to present rebuttal testimony. 

56. On December 17, 2008, Staff filed its Response to the Motion, Therein, Staff stated 

that it was not opposed to the filing of testimony by Pacific Life’s proposed witness, but that it would 

reserve the right to recall its witness on rate design. Staff filed an Errata to its Response on 

December 18,2008. 

57- On December 17, 2008, Pacific Life filed a Reply to the Company’s Response to the 

Motion. Pacific Life contended that presentation of the testimony of its witness would not delay this 

case, because it was not asking to reopen the record, but wished to take advantage of an additional 

I 
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dy been scheduled. 

58.  On December 23, 2008, the Company filed supplemental rejoinder testimony on cost 

Df capital. An Errata thereto was filed on December 30,2008. 

59. On December 24,2009, a Procedural Order was issued denying Pacific Life’s Motion, 

finding that granting the Motion would require reopening the completed first segment of the 

ifurcated hearing, resulting in a time delay and prejudice to the parties, and that Pacific Life had 

Failed to avail itself of numerous opportunities to either conform to the same procedural schedule as 

.he other parties to this case, or to request accommodation in a timely manner. 

60. On January 5,2009, Staff filed a Notice of Filing Regarding Investigation. The Notice 

stated that the CPUC had contacted Staff regarding a CPUC investigation of Golden States, an 

dfiliate of CCWC. The CPUC had alerted Staff that in the course of a CPUC investigation into 

3olden States, the CPUC had discovered information relating to CCWC that it thought would be of 

nterest to Staff. The Notice stated that Staff was working with the CPUC on a confidentiality 

igreement that would allow Staff to obtain information from the CPUC regarding the investigation. 

61. On January 6 ,  2009, Staff tiled a Notice of Filing to which was attached a copy of a 

Vovember 15, 2007, complaint tiled in Los Angeles Superior C o w  against GoIden States Water 

Zompany, America1 States Water Company, et al. 

62. On January 6,  2009, Staff filed proposed accounting order language for the treatment 

if the deferred Municipal and Industrial charges related to the Comp~ny’s 2997 CAP allocation 

wchase. 

63. On January 8, 2009, the hearing reconvened. The Company, RUCO and Staff 

tppeared, presented evidence, and cross-examined witnesses. The hearing concluded on January 9, 

1009. 

64. 

65. 

On January 13,2009, RUCO filed a response to Staffs Proposed Accounting Order, 

On January 16,2009, the Company filed its Final Schedules. On February 13, 2009, 

he Company filed a Notice of Errata that included corrected Find Schedules reflecting its final 

3osition in this case regarding rate case expense. 

66. On January 16,2009, RUCO filed its Final Schedules. 
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67. On January 16, 2009, RUCO filed a Notice of Errata with corrections to Hearing 

Exhibits R-I7 and R-18. 

68. 

69. 

On January 2 1 , 2009, Staff filed its Final Schedules. 

On January 21,2009, the Company filed its Response to Staffs Proposed Accounting 

Order. 

70, On January 21, 2009, the Company, Pacific Life, RUCO, and Staff filed a Stipulation 

to Extend Briefing Schedule. 

71. On January 28,2009, the Company, Pacific Life, RUCO, and Staff filed initial closing 

briefs on all issues with the exception of cost of capital and rate of return. 

72. On January 29, 2009, Staff filed a Notice uf Filing. The Notice siated that on January 

12, 2009. the Company had provided responses to Staffs data requezs related to the CPUC 

investigation of Golden States, and that based on the responses. Staff concluded that additional 

discovery was necessary, and that Staff would continue to provide updates on the issue in this docket. 

On February 10,2009, Staff filed a Motion to Compel requesting that the Commission 

order the Company to promptly provide information' requested by Staff related to the CPUC 

investigation of Golden States. 

73, 

74. On February 13, 2009, the Company, Pacific Life, RUCO, and Staff filed reply briefs 

on all issues with the exception of cost of capital and rate of return. 

75. On February 13,2009, the Company, RUCO, and Staff filed closing briefs on cost of 

capital and rate of return. 

76. On February 18, 2009, Staff docketed an update to its February 10, 2009, Motion to 

Compel. Staff indicated that Staff and the Company had agreed to extend the time period in which 

the Company has to respond, pending the outcome of ongoing negotiations to resolve the Motion to 

Compel. 

77. On February 27, 2009, the Company, RUCO and Staff filed reply briefs on cost of 

capital and rate of return. 

78. On March 4, 2009, the Company filed a Notice of Filing Late-FiIed Exhibit. The 

exhibit attached thereto is a rate case expense itemization spreadsheet showing a total for January 
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2007 - December 2008. 

79. On June 3, 2009, a procedural order was issued directing Staff to file an update on its 

Motion to Compel and the progress made in its discovery related to the CPUC investigation of 

Chaparral City Water Company's parent, Golden States Water Company. The procedural order 

directed Staff to include in the update a recommendation regarding an appropriate procedural means 

of addressing the CPUC investigation issue, including whether it should be addressed in this docket. 

The procedural order also directed the Company, Pacific Life, and RUCO to file responses to Staff's 

update. 

80. On June 11, 2009, S W  filed a Request for Extension of Time. Therein, Staff stated 

t h H t  all three of  the attorneys assigned to this case had time constraint conflicts with appellate matters 

and settlement negotiations in other cases to which they are assigned that prevent them from meeting 

the June 12,2009 deadline. 

81. On June 12,2009, the Company filed a Response in Opposition to Staffs Motion for 

Extension of Time. The Company objected to Staffs request for a one-week extension of time 

because, according to the Company, the update is not needed. The Company argued that the Motion 

to Compel is moot because the Company provided all the documents Staff requested by mid-March, 

2009. The Company stated that it had offered to stipulate to either (1 1 keep this docket open, pending 

conclusion of Staffs review of the CPUC investigation documents and a determination of whether 

any further proceedings or relief are warranted, or (2) to open a new docket for the same purpose, but 

that Staff had not definitively responded to the stipulation offer I 

82. On June 17, 2009, RUCO filed a Response to Staff3 Request for Extension of Time, 

indicating support for Staffs request. 

83. 

for Staff's update. 

84. 

On June 17,2009, a procedural order was issued granting a one week time extension 

On June 19, 2009, Staff filed its Update and Reply to Chaparral City Water 

Company's Response. Staff stated that ultimately, Staff and the Company had resolved their 

discovery dispute through the execution of a protective agreement, upon which the Company 

provided Staff with over 15,000 pages of documents. Staff stated that its investigation was ongoing, 
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and that Staff had not yet determined whether the Company’s activities rise to the level of 

impropriety or wrongdoing or impact the Company’s rates or this pending rate case. Staff stated that 

it had retained an outside consultant to assist in Stafl’s review of the documents and to determine 

whether any alleged improprieties have impacts for this rate case. Staff stated that it found the 

Company’s stipulation proposal acceptable, as long as all parties acknowledge that rates could be 

modified if the investigation yields circumstances which would warrant such action. 

85. On June 23, 2009, RUCO filed its Response to Staffs Update Regarding the CPUC 

Investigation. RUCO agrees that there has been insufficient time to review and analyze the 

documentation which the Company produced on March 10, 13 and 16: 2009. RUCO stated that it 

does not object to having this matter proceed, but with the docket remaining open subject to 

reconsideration in the event that the investigation by Staff, RUCO, or the CPUC reflects itnpropriety 

by Chapmal or its parent, officers or employees. 

85. On June 25, 2009, the Company filed a Response to Staffs Update. The Company 

asserted that there is no reason to delay rate relief, and requested the issuance of a decision in this 

matter as soon as possible. 

87 It is reasonable to require Staff to file by January 15, 201 0, with docket control, as a 

iempliance item in this docket, a report documenting its review of the CPUC investigation 

documents, and to require Staff to indicate in the report its findings and a recommendation regarding 

whether any hrther proceedings or relief are warranted in this docket. 

88. It is reasonable under the circumstances to make the rates approved herein interh 

pates subject to modification in the event the ongoing Staff investigation reveals the existence of 

:ircurnstances which would warrant such action. 

89. Under the circumstances of this case, it is not reasonable or in the public interest to 

:rant the Company’s request for a “delay surcharge.” 

90. A s  discussed herein, an appropriate and reasonable capital structure for the Company 

s 24 percent debt and 76 percent equity. The cost of debt is 5.0 percent, and an appropriate and 

.easonabIe cost of equity is 9.3 percent. 

91. In the test year ended December 31, 2006, the Company experienced Operating 
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[ncome of $ 9 4 3 ~  85, on total revenues of $7,~05,010 for a 3.52 percent rate of return on FVRB. 

92. 'The Company requested rates that would result in total revenues of $10,357,363, a 

revenue increase of $2,852,353, or 38.01 percent. RUCO recommended rates that would yield total 

revenues of $8,649,874, an increase of $1,144,864 or 15.25 percent, Staff recommended total 

revenues of $9,350,843 an increase of $1,904,143 or 25.57 percent. 

93. 

94. 

95. 

3n FVRB. 

96. 

37. 

As discussed herein, the Company's FVRB is determined to be $26,776,414. 

A FVR.OR on FVRB of 7.52 percent is reasonable and appropriate. 

The revenue increase requested by the Company would produce an excessive return 

The Company's gross revenue should increase by $1,764,371. 

Under the Company's proposed rates, an average usage (8,400 gallons/month) 

mesidential customer on a 3/4-inch meter would experience an increase of $10.90, approximately 34 

3ercent, from $32.28 per month to $43.27 per month. 

98. Under the rates adopted herein, an average usage (8,400 gallons/month) residential 

:ustomet on a 3/4-inch meter would experience a monthly rate increase of $5.14, approximately 

15.88 percent, from $32.37 per month to $37.51 per month. 

99. It is reasonable and in the public interest to corrcct the rate design disparity for 

rrigation customers adopted in Decision No. 68 176 by charging Irrigation and Construction water 

xstomers the monthly minimum charges by meter size and a flat commodity rate equal to the first 

:ier commodity rate for other commercial and industrial customers. 

100. The Company should be required to perform a monitoring exercise of its water system 

3s recommended by Staff, to docket the results by March 10, 2010, and to comply with the filing 

requirements recommended by Staff and ordered herein, in the event the reported water loss is greater 

ihan 10 percent. In no case should water loss be allowed to remain at 15 percent or greater. 

101. The Company should be required to perform and submit a leadllag study in 

:onjunction with its next rate application in order to meet the sufficiency requirements of that filing. 

102. The property tax expense calculation methodology recommended by Staff is 

reasonable and should be adopted. 
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103. Because CCWC acted prudently under the circumstances in its December, 2007, $ I  .28 

million purchase of the additional CAP allocation, the acquisition cost of the additional CAP 

allocation should be included in rate base, classified as a plant-in-service component of Land and 

Land Rights, and not subject to amortization. 

104. CCWC should be allowed recovery of fifty percent of the CAP M&I charges related to 

the additional CAP allocation, or $20,306, as an operating expense. 

1 OS. CCWC should be allowed to defer, for possible later recovery through rates, the other 

fifty-percent of its costs, excludirig any interest or other carrying charges, incurred for the annual 

CAP M&l charges. 

106. CCWC should be authorized to create a deferral account to accrue these charges 

beginning on January 1.2008, which is the first time the CAP M a l  charges are applicable according 

to the contract. 

107. The cost deferral authorization granted herein will allow consideration of, but not 

guarantee recovery of these costs in future ratemaking proceedings. 

108. CCWC should be required to prepare and retain accounting records sufficient to 

permit detailed review of all deferred costs in a rate proceeding. 

109. CCWC's deferral authority is limited to 48 months from January 1 ,  2008, unless 

Chaparral City Water Company, inc. has a general rate case pending at the end of the 48 month 

period, in which case Chaparral City Water Company, Inc. may continue to defer these costs until 

such rate case is concluded. Chaparral City Water Company, Inc. shall address the deferred amounts 

recorded as of ninety days before the due date for filing Staffs Direct Testimony in the rate case. 

4ny additional properly deferred amounts recorded after that date may be considered in subsequent 

mate case(s). 

110. CCWC should be allowed to seek to include the accumulated deferred balance 

issociated with all amounts deferred pursuant to this Decision in the cost of service for rate-making 

mrposes in Chapmd City Water Company, Inc.'s next general rate case, Nothing in this Decision 

;hall be construed to limit this Commission's authority to review such balance and to make 

lisallowances thereof due to imprudence, errors or inappropriate application of the requirements of 
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this Decision. 

1 I 1 .  This Decision should not be construed in any way to limit this Commission’s authority 

to review the entirety of the acquisition and to make any disallowances thereof due to imprudence, 

error or inappropriate application of the requirements of this Decision. 

1 12. ADEQ’s formally delegated agent, the Maricopa County Environmental Services 

Department (“MCESD’) has determined that the CCWC drinking water system, PWS #07-017, is 

currently delivering water that meets quality standards required by the Arizona Administrative Code, 

Title 18, Chapter 4. 

113. The Company’s service territory is within the Phoenix Active Management Area 

(“‘AM’’), and the Arizona Department of Water Resources (“ADWR”) has reported that the 

Company is in compliance with its requirements governing water providers. 

1 14. 

115. 

The Company has no delinquent Arizona Corporation Commission compliance issues. 

The Company has an approved curtailment plan tariff that became effective on 

October 1, 2005. 

116. The Company has an approved backflow prevention tariff that became effective on 

October 1,2005. 

117. The Company should be required to use, on a going-forward basis, the depreciation 

rates set forth at Table J-1 of the Engineering Report attached to the Direct Testimony of Staff 

witness Marlin Scott, Jr. 

CONCLUSIONS OF LAW 

1. CCWC is a public service corporation pursuant to Article XV of the Arizona 

Constitution and A.R.S. $9 40-250 and 40-251. 

2. The Commission has jurisdiction over CCWC and the subject matter of the 

application. 

3. 

4. 

Notice of the proceeding was provided in conformace with law. 

The fair value of CCWC’srate base is $26,776,414, and applying a 7.52 percent fair 

value rate of return on this fair value rate base produces rates and charges that are just and reasonable. 

5. The rates and charges approved herein are reasonable. 
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6. Administrative notice is taken of the complete record of Docket No. W-02113A-04- 

16 16. 

7. It is reasonable to require Staff to file by January 15, 201 0, mith docket control, as a 

:ompliance item in this docket, a report documenting its review of the CPIJC investigation 

locumenm, and to require Staff to indicate in the report its findings and a recommendation regarding 

whether any further proceedings or relief are warranted in this docket and when interim rates become 

)ermanent. 

8. It is reasonable under the circumstances to make the rates approved herein interim 

*ates subject to modification in the event the ongoing Staff investigation reveals the existence of 

:ircunistacces which would warrant such action. 

9. It is reasonable and in the public interest to require the Company to perform a 

nonitoring exercise of its water system as recommended by Staff, IO docket the results by March 10, 

2010, and to comply with the filing requirements recommended by Staff and ordered herein, in the 

:vent the reported water loss is greater than 10 percent. It is reasonable and in the public interest to 

*equire that in no case shall water loss be allowed to remain at I5 percent or greater. 

10. It is reasonable and in the public interest to adopt the property tax expense calculation 

nethodology recornmended by Staff. 

1 1. It is reasonable and in the public interest to allow CCWC to defer fifty percent of the 

ZAP M$I charges subject to the requirements and conditions set forth herein. 

12. It is reasonable and in the public interest to require CCWC to perform and submit a 

ead/lag study in conjiinction with its next rate adjustment request application in order to meet the 

iufficiency requirements of that filing. 

13. It is reasonable and in the public interest to correct the rate design disparity adopted in 

lecision No. 68 176 by charging Irrigation and Construction water customers the monthly minimum 

:barges by meter size and a flat commodity rate equal to the first tier commodity rate for other 

:ommercial and industrial customers. 

ORDER 

IT IS THEREFORE ORDERED that Chaparral City Water Company, Inc. is hereby 
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mthorized and directed to fiIe with the Commission, on or before October 15, 2009, the following 

schedules of rates and charges, which shall be effective for all service rendered on and after October 

15,2009: 

MONTHLY USAGE CHARGE: 

3/4” Meter 
1” Meter 

1 %,‘ Meter 
2” Meter 
3” Meter 
4” Meter 
6’’ Meter 
8” Meter 
IO;’ Meter 
12” Meter 

Fire Hydrants Used for Irrigation 

Irrigation and Construction 

Monthly Service Charge for Fire Sprinkler 
4” or smaller Meter 
6” Meter 
8” Meter 

10’’ or larger Meter 

COMMODITY RATES 
Per 1,000 Gallons 
[Residential, Commercial, Industrial) 
3/4-inch Meter - Residential 
0-3,000 Gallons 
3,001 - 9,000 Gallons 
Over 9,000 tiallons 

0 - 9,000 Gallons 
Over 9,000 Gallons 

0 to 24,000 Gallons 
Over 24,000 Gallons 

0 to 60,000 Gallons 
Over 60,000 Gallons 

3/4-inch Meter - Commercial and Industrial 

1-inch Meter 

1 1/2- inch Meter 

2-inch Meter 

70 

$ 16.50 
27.50 
55.00 
88.00 

176.00 
275.00 
550.00 
880.00 

1,265 .OO 
2,365.00 

Per Meter Size 

Per Meter Size 

10.00 
. 10.00 

10.00 
10.00 

$2.19 
2.65 
3.15 

2.65 
3.15 

2.65 
3.15 

2.65 
3.15 
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0 to 100,000 Gallons 
Over 100,000 Gdlons 

0 to 225,000 Gallons 
0-qer 225,000 Gallons 

0 to 350,000 Gallons 
Over 350,000 Gallons 

0 to 725,000 Gallons 
Over 725,000 Gallons 

0 to 1,125,000 Gallons 
Over 1,125,000 Gallons 

0 to 1,500,000 Gallons 
Over ! ,500,000 Gallons 

0 to 2,250,000 Gallons 
Over 2,250,000 Gallons 

3-inch Merer 

4 - inch Meter 

6-inch Meter 

8 - inch Meter 

I O  -inch Meter 

12 - inch hleter 

Irrigation and Construction Bulk - 
All Gallons 
Fire Hydrant IrrigatiodConstructiun - 
All Gallons 
Standpipe (Fire Hydrants) - All Gallons 
Fire Sprinklers - All Gallons 

SERVICE CHARGES: 

Establishment of Service: 
Regular Hours 
After Hours 

Reestablishment of Service (within 12 months) 
Reconnection of Service (Delinquent): 
Regular Hours 
After Hours 

Water Meter Test (If Correct) 
Water Meter relocation at Customer Request 
:Per ACC Rule 14-2-405(B)) 
Lleter Re-Read (If Correct) 
VSF Check Charge 
Late Fee Charge 
Deferred Payment Finance Charge 
Service Call - After Hours 
:Per ACC Rule 14-2-4030j) 
Deposit Requirements Residential 

71 
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2.65 
3.15 

2.65 
3.15 

2.65 
3.15 

2.65 
3.15 

2.65 
3.15 

2.65 
3.15 

2.65 
3.15 

2.65 

2.65 
2.65 
2.65 

$25.00 
35.00 * 

35.00 
50.00 
3 5 .OO 
cost 

$25.00 
25.00 

1.5% per month 
1.5?/0 per month 

Refer to charges above 

** 
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Deposit Requirements Non-Residential 
Deposit Interest 

* Monthly Minimuin times Months Disconnected 
From the Water System 

(Per A.A.C. Rule 14-2-403(D)) 
**Residentid -two times the average bill. 

Non-residential - two and one-half times the 
estimated maximum bill. 

***Interest per (Per ACC Rule 14-2-403(B)). 

OFF-SITE FACILITIES HOOK-UP FEE: 
51’8” x 3/4“ Meter 

314” Meter 
1 ”  Meter 

1 li2“Meter 
2“ Meter 
3” Meter 
4” Meter 
6‘: or Larger Meter 

DOCKET NO. W-02 1 13A-07-055 1 

** 
*** 

**** 
**** 
**** 
**** 
* e * *  
**** 
**** 
**** 

’* * * The fee shall be variable, fixed on January 1 of each calendar year, computed by 
dividing $369,404.50 by the number of hook-ups during the previous calendar 
year. However, in no event shall the hook-up fee be higher than $1,000 nor less 
than $500. 
2006 filing - New water installations. May be assessed only once per parcel, 
service connection, or lot within a subdivision. Purpose is to equitably 
apportion the costs of construction additional off-site facilities to provide water 
production, delivery, storage, and pressure among all new service connections. 

SERVICE LINE AND METER INSTALLATION CHARGES: 

518” x 314” Meter 
3/4” Meter 

1” Meter 
1 - 1/2” Meter 

2” Turbine 
2” Compound 
3” Turbine 
3” Compound 
4’’ Turbine 
4” Compound 
6” Turbine 
6” Compound 
8” or Larger 

Service Line 
Charge 

$ 385.00 
385.00 
435.00 
470.00 
630.00 
630.00 
805.00 
845.00 

1,170.00 
1,230.00 
1,730.00 
1,770.00 
At Cost 

Meter Charge 
$ 135,OO 

215.00 
255.00 
465 -00 
965.00 

1,690.00 
1,470 00 
2,265 .OO 
2,350.00 
3,245 .OO 
4,545.00 
6,280.00 
At Cost 

72 

Total Charge 
$ 520.00 

600.00 
690.00 
935.00 

1,595.00 
2,320.00 
2,275.00 
3,110.00 
3,520.00 
4,475.00 
6,275.00 
8,050,OO 
At Cost 
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In addition to the collection of regular rates, the utility will collect 
from its customers a proportionate share of any privilege, sales, use 
and franchise tax. Per Commission Rule 14-2-408/D)(5). 

All advances andor contributions are to include labor, materials, 
overheads, and all applicable taxes, including all gross-up taxes for 
income taxes, if applicable. 

IT IS FLJRTHER ORDERED that the Low Income Tariff attached hereto as Exhibit A is 

hereby adopted and shall be included with the tariffs filed in accordance with the Ordering Paragraph 

h v e .  

IT IS FURTHER ORDERED that this docket shall remain open, pending conclusion of the 

3arties' review of the California Public Utilities Commission investigation documents, 

I r  1s FURTHER ORDERED that the rates approved herein me interim rates subject to 

nodification in the event the ongoing Staff investigation related to the California Public Utilities 

Clomrnission investigation documents reveals the existence of circumstances which would warrant 

;uch action. 

I T  is FURTHER ORDERED that Staff shall Me by January 15,2010, with Docket Control, 

IS a compliance item in this docket, a report documenting its review of the CaIifornia Public Utilities 

Zommission investigation documents. The report shall indicate Staff's findings and a 

*ecornmenciation regarding whether any further proceedings or relief are warranted in this docket. 

IT IS FURTHER ORDERED that the property tax expense calculation methodology 

ecommended by Staff is hereby adopted 

IT IS FURTHER ORDERED that Chaparral City Water Company, Inc. shall begin a 12- 

nonth monitoring exercise of its water system after the Company completes its own Central Arizona 

'roject water meter installation, and shall docket the results of the system monitoring as a compliance 

tern in this case by March 1, 2010. If the reported water loss for the period from February 1, 2009 

hrough February 1,201 0 is greater than 10 percent, the Company shall prepare, and file, by April 30, 

010. as EL compliaiice item for this proceeding for review and certification by Staff, a report 

ontaining a detailed analysis and plan to reduce water loss to 10 percent or less, or alternatively, if 

le Company believes it is not cost effective to reduce water loss to Iess than IO percent, the 

73 DECISION NO. 71308 
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Company shall submit a detailed cost benefit analysis to support its opinion. In no case shall water 

loss be allowed to remain at 15 percent or greater. 

IT IS FURTHER ORDERED that because Chaparral City Water Company, Inc. acted 

prudently under the circumstances in its December, 2007, $1.28 million purchase of the additional 

Central Arizona Project allocation, the acquisition cost of the additional allocation should be included 

in rate base, classified as a plant-in-service component of Land and Land Rights, and not subject to 

amortization. 

IT IS FURTHER ORDERED that Chaparral City Water Company, Inc. shall be allowed 

recovery of fifty percent of the Central Arizona Project Municipal and Industrial charges related to 

the additional Central Arizona Project alIocation, or $20,306, as an operating expense in this case. 

11” 1s FiJRTHER ORDERED that Chaparral City Water Company, Inc. is hereby authorized 

to defer, for possible later recovery through rates, the remaining fifty-percent of its costs, excluding 

any interest or other carrying charges, incurred for the annual Central Arizona Project Municipal and 

Industrial charges, and absolutely nothing in this Decision shall be construed in any way to limit this 

Commission’s authority to review the entirety of the acquisition and to make any disallowances 

thereof due to imprudence, error or inappropriate application of the requirements of this Decision. 

I T  IS FURTHER ORDERED that Chaparral City Water Company, Inc. is authon7.d to create 

a deferral account to accrue the authorized deferral charges beginning on January 1, 2008, which is 

the first time the Municipal and Industrial charges are applicable according to the contract. 

IT IS FURTHER ORDERED that Chaparral City Water Company, Inc. shall prepare and 

retain accounting records sufficient to permit detailed review. in a rate proceeding, of all deferred 

costs recorded as authorized above. 

IT IS FURTFIER ORDERED that the cost deferral authorization granted herein will allow 

consideration of, but not guarantee recovery of these costs in hture ratemaking proceedings. 

IT IS FURTHER ORDERED that Chaparral City Water Company, Inc.’s deferral authority is 

limited to 48 months from January 1,2008, unless Chaparral City Water Company, Inc. has a general 

rate case pending at the end of the 48 month period, in which case Chaparral City Water Company, 

Inc. may continue to defer these costs until such rate case is concluded. Chaparral City Water 
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Company, Inc. shall address the deferred amounts recorded as of ninety days before the due date foi 

filing Staffs Direct Testimony. Any additional properly deferred amounts recorded after that datt 

may be considered in subsequent rate case@). 

I T  IS FURTHER ORDERED that Chaparral City Water Company, Inc. may seek to include 

the accumulated deferred balance associated with all amounts deferred pursuant to this Decision ir 

the cost of service for rate-making purposes in Chaparral City Water Company, Inc.’s next general 

rate case. Nothing in this Decision shall be construed to limit this Commission’s authority to revieM 

such balance and ta make disallowances thereof due to imprudence, errors or inappropriate 

application of the requirements of this Decision. 

IT IS FlJRTHER ORDERED that Chaparral City Water Company, Tnc. shall perform and 

submit a :ead/lag study in conjunction with its next rate adjustment request application in order to 

meet the sufficiency requirements of that filing, 

. .  
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IT IS FUKTHER ORDERED that administrative notice is hereby taken in this docket of thl 

:omplete record of Docket No. W-02 1 13A-04-06 16. 

11 IS FIJRTI-fER ORDERED that this Decision shall become effective immediately. 

BY ORDER OF THE ARIZONA CORPORATION COMMISSION. 

L 

IN wri-mss WHEREOF, I, ERNEST G. JOHNSON, 
Executive Director of the Arizona Corporation Commission, 
have hereunto set my hand and caused the official seal of Ihe 
Commission to be affixed at the Capitol, in the City of Phoenix, 
this *day of &&,&-2009. 

Z(rr 

ISSE 
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(Continued) 

DOCRET NO. W-02113A-07-0551 

EXHIBIT A 

CHAPARRAL CITY WATER COMPANY (CCWC) 
ALTERNATE RATES FOR WATER (ARW) 

DOMESTIC SERVICE - SINGLE FAMILY ACCOMMODATION 

APPLICABILITY 

Applicable to residential water service for domestic use rendered to bw-income households where 
customer meets all the Program Qualifications and Special Conditions of this rate schedule. 

TERRITORY 
' 

RATES 

Within all Customer Service Areas served by the Cqmpany. 

Fifteen percent (15%) discount applied to the regular filed tariff. 

PROGRAM QUALIFICATIONS 

1, 

2. 
3. 
4. 
5. 
6. 

The CCWC bill must be in your name and the address must be your primary residence or you must 
tenant receiving water service by a sub-metsred system in a mobile home park. 
You may not be claimed as a dependent on another person's tax return. 
You must reapply eaEh time you move. 
You must renew your application every two years, or soonel, if requested. 
You must notify CCWC within 30 days if you become ineligible for ARW. 
Your total gross annual income of all persons living in your household cannot exceed the income le 
below: 

Effective October 15, 2009 
No. of Person Total Gross 
In Household Annual Income 

1 $1 5,600 
2 21,000 
3 ' 26,400 
4 31,600 
5 37,200 
6 42,600 

for each additional person residing in the household, add 
$5,400. 



DOCKET NO, W-02115A-07-0551 

For the purpose of the program the "gross household income" means all money and non cash benefits, available 
for living expenses, from all sources, both taxable and non taxable, before deductions for all people who live in 
my home. This includes, but is not limited lo: 

Wages or salaries Social Security, SSI, SSP Rental or royalty income 
Interest or dividends from: Scholarships, grants, or other aid Profit from self-employment 
Savings accounts, stocks or bonds used for living expenses (IRS form Schedule C, Line 29) 
Unemployment benefits Disability payments Worker's Compensation 
TANF(AFDC) F d  Stamps Child Support 
Pensions Insurance settlements Spousal Support 
Gifts 

SPECIAL CONDITIONS 

I 
1. Application and Eligibiliv Declaration: An Application and eligibility declaration on a form authorized by the 

Commission is required for each request for service under this schedule. Renewal of a customer's eligibility 
declaration will be required, at least, every two years. 

2. Commencement of Rate: Eligible customers shall be billed on this schbdule commencing with the next 
regularly scheduled billing period that follows receipt of application by the Utility. 

3, Verification: lnforrnation provided by the applicant is subject to verihcation by the Utility. Refusal or failure of 
a customer to provide documentation of eligibility acceptable to the Utility, upon request by the Utility, shall 
result in removal from this rate schedule. 

4. Notice From Custonier. It is the customer's responsibility to notify the Utility if there is a change of eligibility 
status. 

5. Rebifling: Customers may be re-billed for periods of ineligibility under the applicable rate schedule. 

6. Mabile home Park and Master-metered: A reduction will calculated in the bill of mobile home park and master- 
metered customers, who have sub-metered tenants that meet the income eligibility criteria, so an equivalent 
discount (15%) can be pass'ed through to eligible wstomer(s). 

. .  

Page 2 of 2 
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EXECUTIVE SUMMARY 
TU0 RICO UTILITIES, INC. 

DOCKET NO. WS-02676A-12-0196 

The Direct Testimony of Staff witness John A. Cassidy addresses the following issues: 

Capital Structure - Staff recommends that the Commission adopt a capital structure for Rio Rico 
Utility Company (Tompany”) for this proceeding consisting of 0.0 percent debt and 100.00 
percent equity. 

Cost of Equity - Staff recommends that the Commission adopt an 8.4 percent return on equity 
(“ROE”) for the Company. Staffs estimated ROE for the Company is based on the average of 
its discounted cash flow (“DCF”) method and capital assct pricing model (“CAP,”) cost of 
equity methodology estimates for the sample companies of 8.8 percent for the CAPM and 8.8 
percent for the DCF. To this 8.8 percent prcliminary figure, Staff made an upward adjustment of 
60 basis points, bringing its overall cost of equity estimate to 9.4 percent. Staff then made a 
downward financiat risk adjustment of 100 basis points to arrive at its recommended 8.4 percent 
cost of equity. 

Cost of Debt - Staff recommends that the Commission adopt a 0.0 perccnt cost of debt for the 
Company, as Kio Rim has no debt in its capital structure. 

Overall Rate of Return - Staff recommends that the Commission adopt an 8.4 percent overall 
rate of return. 

Mr. Bourassa’s Testimony - The Commission should reject the Company’s proposed 10.7 
percent ROE for the following reasons: 

Mr. Bourassa’s Future Growth DCF estimates rely exclusively on analysts’ forecasts of 
earnings per share growth. When calculating the dividend growth (g) component, he 
overstates his estimate of dividend growth by imputing a higher forecasted growth rate 
for one sample company than is justified by his analysis. This overstatement also flows 
through to the dividend growth estimate in his Past and Future Growth DCF model. In 
both DCF models, he overstates the current dividend yield @O/po) by using a 12-month 
average stock price value for (PO). Mr. Bourassa’s CAPM cstimates are inflated duc to 
use of a forccasted risk-fiee rate. 
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Direct Testimony of John A Cassidy 
Docket No. WS-0267GA-12-0196 
Page 1 

I. 

Q9 

A. 

Q. 
A. 

Q* 
A. 

Q. 
A. 

INTRODUCTION 

Please state your name, occupation, and business address. 

My name is John A. Cassidy. I am a Public Utilities Analyst employed by the Arizona 

Corporation Commission (“Commission”) in the Utilities Division (“Staff”). My business 

address i s  1200 West Washington Street, Phoenix, Arizona 85007. 

Briefly describe your responsibilities as a Public Utilities Analyst. 

I am responsible for the examination of financial and statistical information included in 

utility rate applications and other financial matters, including studies to estimate the cost 

of capital component in rate filings used to determine the overall revenue requirement, and 

for preparing written reports, testimonies and schcdules to present Staffs 

recommendations to the Commission on thcse matters. 

Please describe your educational background and professional experience. 

I hold a Bachelor of Arts degree in History from Arizona State University, a Master of 

Library Science degree from the University of Arizona, and an MRA degree with an 

emphasis in Finance from Arizona State University. While pursuing my MBA degree, I 

was inducted into Beta Gamma Sigma, the National Business Honor Society. I have 

passed the CPA exam, but opted not to pursue certification. 1 have worked professionally 

as a librarian, financid consultant and tax auditor, and, as a former Commission 

employee, served as StafPs cost of capital witness in rate case cvidentiary proceedings. 

What is the scope of your testimony in this case? 

My testimony provides Staffs recommended capital structure, return on equity (”ROE’) 

and overall rate of return (“ROR”) for establishing the revenue requitcments for Rio Rico 

Utilities, Inc. (“Eo Rico’’ or “Company”) pending water and wastewater applications. 
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Direct Testimony of John A Cassidy 
Docket No. WS-02676A-12-0196 
Page 2 

Q. 

A. 

Please provide 8 brief description of Rio Rico. 

Rio Rico is a pubtic service corporation engaged in providing water and wastewater utility 

services in portions of Santa Cruz County, Arizona pursuant to certificates of convenience 

and necessity granted by the Arizona Corporation Commission. During the Test Year, Rio 

Rico served approximately 6,303 water and 2,037 wastewater service customers. 

Summary of Testimony and Recommendations 

Q* 
A. 

Q. 
A. 

Q. 
A. 

Briefly summarize how Staff’s Cost of Capital Testimony is organized. 

Staff‘s Cost of Capital Testimony is presented in eleven sections. Section I is this 

introduction. Section TI discusses the concept of weighted average cost of capital 

(“WACC”). Section 111 presents the concept of capital structure and presents Staffs 

recommended capital structure for Rio Rico in this proceeding. Section IV presents 

Staffs cost of debt for Rio Kico. Section V discusses the concepts of ROE and risk. 

Section VI presents the methods employed by Staff to estimate Rio Rico’s ROE. Section 

V11 presents the findings of Staffs ROE analysis. Section VI11 presents Staffs find cost 

of equity estimates for Rio Rico. Section IX presents Staffs ROR recommendation. 

Section X presents Staffs comments on the Direct Testimony of the Company’s witness, 

Mr. Thomas J. Bourassa. Finally, section XI presents the conclusions. 

Have you prepared any exhibits to accompany your testimony? 

Yes. I prepared nine schedules (JAG1 to JAC-9) that support Staff’s cost of capital 

analysis. 

What is Staffs recommended rate of return for Rio Rico? 

Staff rcconimends an 8.4 percent overall ROR, as shown in Schedule JAC-1. Staffs ROR 

recommendation is based on cost of equity estimates for the sample companies of 8.8 
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Direct Testimony of John A Cassidy 
Docket No. WS-02676A-12-0196 
Page 3 

percent for both the capital asset pricing method (“CAPM’) and the discounted cash flow 

method (“DCF”). Staff recommends adoption of a 100 basis point downward financial 

risk adjustment and a 60 basis point upward Economic Assessment Adjustment resulting 

in an 8.4 percent overall ROR. 

Riu Rico ‘s i’uoposed Overall Rate of Return 

Q. 

A. 

11. 

Q. 
A. 

Briefly summarize Rio Rico’s proposed capital structure, cost of debt, ROE and 

overall ROR for this proceeding. 

Table 1 summarizes the Company’s proposed capital structure, cost of debt, ROE and 

overall ROR in this proceeding: 

Table 1 

Weighted 
Weight Cost Cost 

1,ong-term Debt 20.0% 5.7% 1.1% 
Common Equity 80.0% 10.7% 8.6% 
Cost of CapitaVROR 9.7% 

Rio Rico is proposing an overall rate of return of 9.7 percent. 

THE WEIGHTED AVERAGE COST OF CAPITAL 

Briefly explain the cast of capital concept. 

The cost of capital is the opportunity cost of choosing one investment over others with 

equivalcnt risk. In other words, the cost of capital is the return that stakeholders expect 

for investing their financial resources in a determincd busincss venture over anothcr 

business venture. 
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Q. 
A. 

Q. 
A. 

Q- 
A. 

What is the overail cost of capital? 

The cost of capital to a company issuing a variety of securities (i.e., stock and 

indebtedness) is an average of the cost rates on all issued securities adjusted to reflect the 

relative amounts for each security in the company’s entire capital structure. Thus, the 

overall cost of capital is the WACC. 

How is the WACC caiculated? 

The WACC is calculated by adding the weighted expected returns of a firm’s securities. 

The WACC formula is: 

Equation 1 .  

WACC = Wi*ri 

n 

i - - l  

In this equation, Wi is the weight given to the i” security (the proportion of the i* security 

relative to the portfolio) and ri is the expected return on the it’’ security. 

Can you provide an exampte demonstrating application of Equation l? 

Yes. For this example, assume that an entity has a capital structure composed of 60 

percent debt and 40 percent equity. Also, assume that the embedded cost of debt is 6.0 

percent and the expected return on equity, Le., the cost of equity, is 10.5 percent. 

Calculation of the WACC is as follows: 

WACC = (60% * 6.0%) + (40% * 10.5%) 

WACC = 3.60% + 4.20% 

U’ACC = 7.80% 
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The weighted average cost of capital in this example is 7.80 percent. The entity in this 

example would need to earn an overall rate of return of 7.80 percent to cover its cost of 

capital. 

111. CAPITAL STRUCTURE 

Background 

Q.  
A. 

Q. 
A. 

Please explain the capital structure concept. 

The capital structure of a firm i s  the relative proportions of each type of security:--short- 

term debt, long-term debt (including capital leases), preferred stock and common stock-- 

that are used to finance the firm’s assets. 

How is the capital structure expressed? 

The capital structure of a company is expressed as the percentage of each component of 

the capital structure (capital leases, short-term debt, long-term debt, preferred stock and 

common stock) relative to the entire capital structure. 

As an example, the capital structure for an entity that is financed by $20,000 of short-term 

debt, $85,000 of long-term debt (including capital leases), $1 5,000 of preferred stock and 

$80,000 of common stock is shown in Table 2. 
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Docket No. WS-02676A- 12-01 96 
Page 6 

1 'The capital structure in this example is composed of 10.0 percent short-term debt, 42.5 

percent long-term debt, 7.5 percent preferred stock and 40.0 percent common stock. 

Rio Rico Is Capital Structure 

Q. 

A. 

What capital structure does Rio Rico propose? 

The Company proposes a pro forma capitaI structure composed of 20.0 percent debt and 

80.0 percent common equity. Rio Rico's proposed capital structure reflects the 

hypothetical capital s3ructure approved of in the Company's last rate case.' 

Q. How was the hypothetical capital structure used in the Company's Last rate ease 

determined? 

At open meeting? Rio Rico committed to file a financing application with the 

Commission in 201 I,  wherein debt equivalent to 20 percent of its capital structure would 

be infused into the Company by Rio Rico's parent company (Algonquin Power and 

Utilities Corporation), with the debt having a cost of 5.7 percent? 

A. 

'Docket No. WS-02676A-09-0257. ' Held December 14 and 15,2010. 
.' Decision No. 72059, dated January 6,20 I I .  
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Docket NO. WS-02676A-12-0196 

0. 

A. 

Q. 

A. 

Q. 

A. 

Did E o  Rico fotlow up on its commitment to file a financing application in 2011 to 

effectuate the infusion of 20 percent debt into its capital structure at a cost of 5.7 

percent from its parent company? 

No. A check of Docket Control records shows that Rio Rico has not filed a financing 

application requesting approval for the debt infusion as contemplated in the prior docket. 

Does this mean that the Company’s actual capital structure currently consists of 100 

percent equity? 

Yes, at present, Rio Rico’s actual capital structure consists of 100 percent equity. 

How does Rio Rico’s pro forma capital structure compare to capital structures of 

publicly-traded water utilities? 

Schedule J A W  shows the capital structures of six publicIy-traded water companies 

(“sample water companies” or “sample water utilities”) as of December 201 1. The 

average capital structure for the sample water utilities is comprised of approximately 5 1.6 

percent debt and 48.4 percent equity. 

Sta f s  Capital Structure 

Q* 
A. 

What is StafPs recommended capital structure for Rio Nico? 

Staff recommends a capital structure composed of 0.0 percent debt and 100.0 percent 

equity. Staff’s recornmended capital structure reflects the Company’s actual capital 

structure as of the February 29,20 12, test year end. 
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Q- 

A. 

4 

IV. 

Q. 
A. 

v- 
A. 

V. 

Does Staff consider the use of a hypothetical pro forma capital structure to be 

appropriate in this proceeding? 

No. As discussed below, Staff recommends a financial risk adjustment to the ROE to 

appropriately address Rio Rico’s use of an equity-rich, uneconomical capital structure. 

Staffs financial risk adjustment is calculated based on financial theory; therefore, it is 

preferred over use of a subjectively derived hypothetical capital structure. 

COST OF DEBT 

What is the basis €or the Company’s proposed 5.7 percent cost of debt? 

The Company’s proposed 5.7 percent cost of debt is the cost of debt approved of in Rio 

Rico’s prior rate case. 

Does the Company have any debt outstanding? 

No. As noted previously, Rio Rico has no outstanding debt. The Company’s proposed 

debt and 5.7 percent cost are hypothetical and based on the Commission-adopted amounts 

in the prior rate case predicated on a commitment by Rio Rico to file a financing 

application in 201 1 ,  requesting authorization for a debt infusion by its parent equal to 20 

percent of its capital structure at a cost of 5.7 percent. However, E o  Rico never filed the 

anticipated financing application, and its parent made no debt infusion. Accordingly, the 

Company’s actual capital structure presently consists of 100 percent equity. 

=TURN ON EQUITY 

Background 

Q. 

A. 

Please define the term “cost of equity capital.” 

The cost of equity is the rate of return that investors expect to earn on their investmcnt in a 

business entity givcn its risk. In other words, thc cost of equity to the entity is the 
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EXECUTIVE SUMMARY 
NEW RIVER WATER & SEWER, INC. 

DOCKET NO. WS-03478A-12-0307 

The Direct Testimony of Staff witness John A. Cassidy addresses the following issues: 

Car>ital Structure - Staff recommends that the Commission adopt a capital structure for New 
River Utility Company (“Company”) for this proceeding consisting of 0.0 percent debt and 100.0 
percent equity. 

Cost of Eauitv - Staff recommends that the Commission adopt an 8.8 percent return on equity 
(“ROE’) for the Company. Staff’s estimated ROE for the Company is based on the average of 
its discounted cash flow (“DCF”) method and capital asset pricing model (“CAPM’) cost of 
equity methodology estimates for the sample companies of 8.6 percent for the DCF and 7.7 
percent for the CAPM. Staffs recommended ROE includes an upward economic assessment 
adjustment of 60 basis points. 

Cost of Debt - Staff recommends that the Commission adopt a 0.0 percent cost of debt, as the 
Company has no debt in its capital structure. 

Fair Value Rate of Return - Staff recommends that the Commission adopt a fair value rate of 
return (“FVROR”) of 7.6 percent. 

hh. Jones’ Testimony - The Commission should reject the 10.0 percent cost of equity proposed 
by Mr. Jones because it is not supported by any market based cost of equity estimation analysis. 
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I. 

Q. 
A. 

Q. 
A. 

Q* 
A. 

INTRODUCTION 

Please state your name, occupation, and business address. 

My name is John A. Cassidy. I am a Public Utilities Analyst employed by the Arizona 

Corporation Commission (“Commission”) in the Utilities Division (“Staff ’). My business 

address is 1200 West Washington Street, Phoenix, Arizona 85007. 

Briefly describe your responsibilities as a Public Utilities Analyst. 

I am responsible for the examination of financial and statistical information included in 

utility rate applications and other financial matters, including studies to estimate the cost 

of capital component in rate filings used to determine the overall revenue requirement, and 

for preparing written reports, testimonies and schedules to present Staffs 

recommendations to the Commission on these matters. 

Please describe your educational background and professional experience. 

I hold a Bachelor of A r t s  degree in History from Arizona State University, a Master of 

Library Science degree fiom the University of Arizona, and a Master of Business 

Administration degree with’an emphasis in Finance fiom Arizona State University. While 

pursuing my MBA degree, I was inducted into Beta Gamma Sigma, the National Business 

Honor Society. I have passed the CPA exam, but opted not to pursue certification. I have 

worked professionally as a librarian, financial consultant and tax auditor and served as 

StaWs cost of capital witness in rate case evidentiary proceedings in my current as well as 

in a past tenure as a Commission employee. 
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Q. 
A. 

Q- 
A. 

What is the scope of your testimony in this case? 

My testimony provides Staff’s recommended capital structure, return on equity (“ROE) 

and overall fair value rate of return (“FVRORyy) for establishing the revenue requirements 

for New River Utility Company’s (“New River” or “Company”) pending rate application. 

Please provide a brief description of New River. 

New River is a public service corporation engaged in providing water utility service in 

portions of Maricopa County, Arizona, pursuant to certificates of convenience and 

necessity granted by the Commission in Decision No. 33 13 1 (May 24, 196 1) and Decision 

No. 33354 (August 15, 1961). During the Test Year ended December 31, 2012, New 

River served approximately 2,900 water service connections. 

Summary of Testimony and Recommendations 

Q. 

A. 

Briefly summarize how Staffs Cost of Capital Testimony is organized. 

Staffs Cost of Capital Testimony is presented in eleven sections. Section I is this 

introduction. Section 11 discusses the concept of weighted average cost of capital 

(“WACC”). Section 111 presents the concept of capital structure and presents Staffs 

recommended capital structure for New River in this proceeding. Section IV presents 

Staffs cost of debt for New River. Section V discusses the concepts of ROE and risk. 

Section VI presents the methods employed by Staff to estimate New River’s ROE. 

Section VII presents the findings of Staffs ROE analysis. Section VI11 presents Staff’s 

final cost of equity estimates for New River. Section IX presents Staffs FVROR 

recommendation. Section X presents Staff’s comments on the Direct Testimony of the 

Company’s witness, Mr. Ray L. Jones, pertaining to cost of capital. Finally, section XI 

presents the conclusions. 
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Q* 
A. 

Q. 
A. 

Q. 
A. 

Have you prepared any exhibits to accompany your testimony? 

Yes. I prepared nine schedules (JAC-1 to JAC-9) that support Staffs cost of capital 

analysis. 

What is Staff’s weighted average cost of capital (aWACC”) for New River? 

Staffs WACC is 8.8 percent, as shown in Schedule JAC-1. Staffs WACC is based on 

cost of equity estimates for the proxy group of sample companies of 8.6 percent from the 

discounted cash flow (“DCF”) method and 7.7 percent from the capital asset pricing 

model (“CAPM”). As shown in Schedule JAC-3, Staff recommends adoption of a 60 

basis point upward economic assessment adjustment to the cost of equity. 

What is Staff’s recommended F’VROR for New River? 

Staff recommends a 7.6 percent FVROR. The calculation of Staff’s recommended 7.6 

percent FVROR is presented in Schedule JAC-1. 

New River’s Proposed Overall Rate of Return 

Q. Briefly summarize New River’s proposed capital structure, cost of debt, ROE and 

overall FVROR for this proceeding. 

Table 1 summarizes the Company’s proposed capital structure, cost of debt, ROE and 

overall cost of capital / FVROR in this proceeding: 

A. 

Table 1 

Inflation Adjusted Weighted 
Weight Cost Adj. cost cost 

Long-term Debt 0.0% 0.0% -1.28% -1.28% 0.0% 

Common Equity 100.0% 10.0% -1.28% 8.72% 8.72% 
Cost of Capital 
(FVROR) 8.72% 
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New River is proposing an overall fair value cost of capital, i.e., FVROR of 8.72 percent.’ 

11. 

Q. 
A. 

Q* 
A. 

Q* 
A. 

THE WEIGHTED AVERAGE COST OF CAPITAL 

Briefly explain the cost of capital concept. 

The cost of capital is the opportunity cost of choosing one investment over others with 

equivalent risk. In other words, the cost of capital is the return that stakeholders expect 

for investing their financial resources in a determined business venture over another 

business venture. 

What is the overall cost of capital? 

The cost of capital to a company issuing a variety of securities (i.e., stock and 

indebtedness) is an average of the cost rates on all issued securities adjusted to reflect the 

relative amounts for each security in the company’s entire capital structure. Thus, the 

overall cost of capital is the WACC. 

How is the WACC calculated? 

The WACC is calculated by adding the weighted expected returns of a firm’s securities. 

The WACC formula is: 

Equation 1. 

WACC = wi*ri  

n 

i = l  

In this equation, Wj is the weight given to the ia security (the proportion of the ith security 

relative to the portfolio) and ri is the expected return on the i* security. 

’ See Jones Direct, p. 15 (lines 12-13), and Exhibit RLJ-DT2, Schedule D-1 (page 1). 
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Q. Can you provide an example demonstrating application of Equation l? 

A. Yes. For this example, assume that an entity has a capital structure composed of 60 

percent debt and 40 percent equity. Also, assume that the embedded cost of debt is 6.0 

percent and the expected return on equity, i.e., the cost of equity, is 10.5 percent. 

Calculation of the WACC is as follows: 

WACC = (60% * 6.0%) + (40% * 10.5%) 

WACC = 3.60%+4.20% 

WACC = 7.80% 

The weighted average cost of capital in this example is 7.80 percent. The entity in this 

example would need to earn an overall rate of return of 7.80 percent to cover its cost of 

capital. 

111. CAPITAL STRUCTURE 

Background 

Q. 
A. 

Q. 
A. 

Please explain the capital structure concept. 

The capital structure of a firm is the relative proportions of each type of security-short- 

term debt, long-term debt (including capital leases), preferred stock and common stock- 

that are used to finance the firm's assets. 

How is the capital structure expressed? 

The capital structure of a company is expressed as the percentage of each component of 

the capital structure (capital leases, short-term debt, long-term debt, preferred stock and 

common stock) relative to the entire capital structure. 
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$20,000 

$85,000 

$15,000 

$80,000 

$200,000 

As an example, the capital structure for an entity that is financed by $20,000 of short-term 

debt, $85,000 of long-term debt (including capital leases), $15,000 of preferred stock and 

$80,000 of common stock is shown in Table 2. 

($20,000/%200,000) 

($85,000/$200,000) 

($1 5,000/$200,000) 

($80,000/$200,000) 

% 

10.0% 

42.5% 

7.5% 

40.0% 

100% 

The capital structure in this example is composed of 10.0 percent short-term debt, 42.5 

percent long-term debt, 7.5 percent preferred stock and 40.0 percent common stock. 

New River’s Capital Structure 

Q. 
A. 

Q* 

A. 

What capital structure does New River propose? 

The Company proposes a test-year end capital structure composed of 0.0 percent long- 

term debt and 100.0 percent common equity. 

How does New River’s proposed capital structure compare to capital structures of 

publicly-traded water utilities? 

Schedule JAC-4 shows the capital structures of six publicly-traded water companies 

(“sample water companies” or “sample water utilities”) as of December 2012. The 

average capital structure for the sample water utilities is comprised of approximately 51.2 

percent debt and 48.8 percent equity. 



1 
.. 
L 

-2 

A 

1 

t 

I 

t 

! 

1( 

1: 

1: 

1: 

11 

1: 

1( 

1‘ 

1: 

l! 

2( 

2 

2: 

2: 

24 

2: 

2( 

Direct Testimony of John A Cassidy 
Docket No. W-O1737A-12-0478 
Page 7 

Sta f s  Capital Structure 

Q. 
A. 

IV. 

Q. 
A. 

V. 

What is Staff’s recommended capital structure for New River? 

Staff recommends a capital structure composed of 0.0 percent debt and 100.0 percent 

equity. Staffs recommended capital structure reflects the Company’s actual capital 

structure as of the December 3 1,201 1, test-year end. 

COST OF DEBT 

What is the overall cost of debt proposed by the Company? 

As shown in the Company’s Schedule D-2, New River has no debt in its capital structure; 

thus, its cost of debt is 0.0 percent. 

RETURN ON EQUITY 

Background 

Q. 
A. 

Q. 
A. 

Please define the term “cost of equity capital.” 

The cost of equity is the rate of return that investors expect to earn on their investment in a 

business entity given its risk. In other words, the cost of equity to the entity is the 

investors’ expected rate of return on other investments of similar risk. As investors have a 

wide selection of stocks to choose from, they will choose stocks with similar risks but 

higher returns. Therefore, the market determines the entity’s cost of equity. 

Is there a correlation between interest rates and the cost of equity? 

Yes, there is a positive correlation between interest rates and the cost of equity, as the two 

tend to move in the same direction. This relationship is reflected in the CAPM formula. 

The CAPM is a market-based model employed by Staff for estimating the cost of equity. 

The CAPM is further discussed in Section VI of this testimony. 
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Q. 
A. 

What has been the general trend of interest rates in recent years? 

A chronological chart of interest rates is a good tool to show interest rate history an( 

identi@ trends. Chart 1 graphs intermediate U.S. treasury rates from January 4, 2002, tc 

May 31,2013. 

7% 

6% 

5% 

4% 

3% 

2% 

1% 

Chart 1: Average Yield on 5-,7-, & IO-Year Treasuries 

I 

Jan42 Jan-03 Jan-04 Jan05 Jan-06 Jan47 J a m  Jan-MI Jan-IO Jaw11 Jan-I2 

Chart 1 shows that intermediate-term interest rates trended downward from 2002 to mi( 

2003, then trended upward through mid-2007, and have since generally trende 

downward. 
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Q. 
A. 

Q. 
A. 

Q. 
A. 

What has been the general trend in interest rates longer term? 

US.  Treasury rates from January 1962 - May 2013 are shown in Chart 2. The chart shows 

that interest rates trended upward through the early-l98Os, and have trended downward 

over the last 30 years. 

20% 

16% 

12% 

Chart 2: History of 5- and -lO-Year Treasury Yields 

0% I I 

1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 

Source: Federal Reserve 

Do these trends suggest anything in terms of cost of equity? 

Yes. As previously noted, interest rates and cost of equity tend to move in the same 

direction; therefore, the cost of equity has declined in the past 30 years. 

Do actual returns represent the cost of equity? 

No. The cost of equity represents investors’ expected returns and not realized returns. 
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Q. 

A. 

Risk 

Q. 
A. 

Q. 
A. 

Is there any information available that leads to an understanding of the relationship 

between the equity returns required for a regulated water utility and those required 

in the market as a whole? 

Yes. A comparison of betas, a component of the CAPM discussed in Section VI, for the 

water utility industry and the market, provide insight into this relationship. In theory, the 

market has a beta value of 1.0, with stocks bearing greater risk (less risk) than the market 

having beta values higher than (lower than) 1 .O, respectively. Furthermore, in accordance 

with the CAPM, the cost of equity capital moves in the same direction as beta. Therefore, 

because the average beta value (0.71)’ for a water utility is less than 1.0, the required 

return on equity for a regulated water utility is below that of the market as a whole. 

Please define risk in relation to cost of capital. 

Risk, as it relates to an investment, is the variability or uncertainty of the returns on a 

particular security. Investors are risk averse and require a greater potential return to invest 

in relatively higher risk opportunities, i.e., investors require compensation for taking on 

additional risk. Risk is generally separated into two components. Those components are 

market risk (systematic risk) and non-market risk (diversifiable risk or firm-specific risk). 

What is market risk? 

Market risk or systematic risk is the risk of an investment that cannot be reduced through 

diversification. Market risk stems from factors that affect all securities, such as 

recessions, war, inflation and high interest rates. Since these factors affect the entire 

market they cannot be eliminated through diversification. Market risk does not impact 

each security to the same degree. The degree to which a given security’s return is affected 

See Schedule JAC-7. 
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by market fluctuations can be measured using Beta. Beta reflects the business risk and the 

financial risk of a security. 

Q* 
A. 

Q. 
A. 

Q. 
A. 

Q. 
A. 

Please define business risk. 

Business risk is the fluctuation of earnings inherent in a f m ’ s  operations and 

environment, such as competition and adverse economic conditions that may impair its 

ability to provide returns on investment. Companies in the same or similar line of 

business tend to experience the same fluctuations in business cycles. 

Please define financial risk. 

Financial risk is the fluctuation of earnings, inherent in the use of debt financing, that may 

impair a firm’s ability to provide adequate returns; the higher the percentage of debt in a 

company’s capital structure, the greater its exposure to financial risk. 

Do business risk and frnancial risk affect the cost of equity? 

Yes. 

Is a firm subject to any other risk? 

Yes. Examples of 

unsystematic risk include losses caused by labor problems, nationalization of assets, loss 

of a big client or weather conditions. Investors can eliminate firm-specific risk by holding 

a diverse portfolio; thus, it is not of concern to diversified investors. 

Firms are also subject to unsystematic or firm-specific risk. 



1 

L 

L 

1 

t 

I 

! 

1( 

1: 

1: 

1: 

1 4  

1: 

lr 

1’ 

11 

1‘ 

21 

2 

Direct Testimony of John A Cassidy 
Docket No. W-0 1737A- 12-0478 
Page 12 

Q. 

A. 

Q* 
A. 

Q. 
A. 

Q* 
A. 

How does New River’s furancia1 risk exposure compare to that of Staffs sample 

group of water companies? 

JAC-4 shows the capital structures of the six sample water companies as of December 31, 

2012, and New River’s capital structure as of its December 31, 2011 test-year end date. 

As shown, the sample water utilities were capitalized with approximately 51.2 percent 

debt and 48.8 percent equity, while New River’s capital structure consists of 0.0 percent 

debt and 100.0 percent equity. Thus, unlike Staffs sample group of companies, New 

River has no exposure to financial risk. 

Is firm-specific risk measured by beta? 

No. Firm-specific risk is not measured by beta. 

Is the cost of equity affected by firm-specific risk? 

No. Since firm-specific risk can be eliminated through diversification, it does not affect 

the cost of equity. 

Can investors expect additional returns for firm-specific risk? 

No. Investors who hold diversified portfolios can eliminate firm-specific risk and, 

consequently, do not require any additional return. Since investors who choose to be less 

than fully-diversified must compete in the market with fully-diversified investors, the 

former cannot expect to be compensated for unique risk. 
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VI. 

Introduction 

ESTIMATING THE COST OF EQUITY 

Q. 
A. 

Q* 
A. 

Q. 
A. 

Q* 
A. 

Did Staff directly estimate the cost of equity for New River? 

No. Since New River is not a publicly-traded company, Staff is unable to directly 

estimate its cost of equity due to the lack of firm-specific market data. Instead, Staff 

estimated the Company's cost of equity indirectly, using a representative sample group of 

pubIicIy traded water utilities as a proxy, taking the average of the sample group to reduce 

the sample error resulting from random fluctuations in the market at the time the 

information is gathered. 

What companies did Staff select as proxies or comparables for New River? 

Staffs sample consists of the following six publicly-traded water utilities: American 

States Water, California Water, Connecticut Water Services, Middlesex Water, Aqua 

America and SJW Corp. Staff chose these companies because they are publicly-traded 

and receive the majority of their earnings from regulated operations. 

What models did Staff implement to estimate New River's cost of equity? 

Staff used two market-based models to estimate the cost of equity for New River: the DCF 

model and the CAPM. 

Please explain why Staff chose the DCF and CAPM models. 

Staff chose to use the DCF and CAPM models because they are widely-recognized 

market-based models and have been used extensively to estimate the cost of equity. An 

explanation of the DCF and CAPM models follows. 
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Discounted Cash Flow Model Analysis 

Q* 

A. 

Q* 
A. 

Please provide a brief summary of the theory upon which the DCF method of 

estimating the cost of equity is based. 

The DCF method of stock valuation is based on the theory that the value of an investment 

is equal to the sum of the future cash flows generated from the aforementioned investment 

discounted to the present time. This method uses expected dividends, market price and 

dividend growth rate to calculate the cost of capital. Professor Myron Gordon pioneered 

the DCF method in the 1960s. The DCF method has become widely used to estimate the 

cost of equity for public utilities due to its theoretical merit and its simplicity. Staff used 

the financial information for the relevant six sample companies in the DCF model and 

averaged the results to determine an estimated cost of equity for the sample companies. 

Does Staff use more than one version of the DCF? 

Yes. Staff uses two versions of the DCF model: the constant-growth DCF and the multi- 

stage or non-constant growth DCF. The constant-growth DCF assumes that an entity's 

dividends will grow indefinitely at the same rate. The multi-stage growth DCF model 

assumes the dividend growth rate will change at some point in the future. 

The Constant-Growth DCF 

Q- 
A. 

What is the mathematical formula used in Staff's constant-growth DCF analysis? 

The constant-growth DCF formula used in Staffs analysis is: 
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Equation 2 :  

where : 

4 K = - + g  
P, 

K = thecost of equity 
D, = the expected annual dividend 
P, = the current stock price 
g = the expected infinite annual growth rate of dividends 

Equation 2 assumes that the entity has a constant earnings retention rate and that its 

earnings are expected to grow at a constant rate. According to Equation 2, a stock with a 

current market price of $10 per share, an expected annual dividend of $0.45 per share and 

an expected dividend growth rate of 3.0 percent per year has a cost of equity to the entity 

of 7.5 percent reflected by the sum of the dividend yield ($0.45/ $10 = 4.5 percent) and the 

3.0 percent annual dividend growth rate. 

Q. 

A. 

Q* 

A. 

How did Staff calculate the expected dividend yield  PO) component of the 

constant-growth DCF formula? 

Staff calculated the expected yield component of the DCF formula by dividing the 

expected annual dividend (D1) by the spot stock price (PO) after the close of market on 

May 29,20 13, as reported by MSN Money. 

Why did Staff use the May 29,2013, spot price rather than a historical average stock 

price to calculate the dividend yield component of the DCF formula? 

The current, rather than historic, market price is used in order to be consistent with 

financial theory. In accordance with the Eflicient Market Hypothesis, the current stock 

price is reflective of all available information on a stock, and as such reveals investors' 

expectations of future returns. Use of historical average stock prices illogically discounts 
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the most recent information in favor of less recent information. The latter is stale and is 

representative of underlying conditions that may have changed. 

Q. 

A. 

Q. 

A. 

Q* 
A. 

Q. 
A. 

How did Staff estimate the dividend growth (8) component of the constant-growth 

DCF model represented by Equation 2? 

The dividend growth component used by Staff is determined by the average of six 

different estimation methods, as shown in Schedule JAC-8. Staff calculated historical and 

projected growth estimates on dividend-per-share (“DPS”),3 earnings-per-share (‘‘EPS”)4 

and sustainable growth bases. 

Why did Staff examine EPS growth to estimate the dividend growth component of 

the constant-growth DCF model? 

Historic and projected EPS growth are used because dividends are reIated to earnings. 

Dividend distributions may exceed earnings in the short run, but cannot continue 

indefinitely. In the long term, dividend distributions are dependent on earnings. 

How did Staff estimate historical DPS growth? 

Staff estimated historical DPS growth by calculating a compound annual DPS growth rate 

for each of its sample companies over the 10-year period, 2002-2012. As shown in 

Schedule JAC-5, the average historical DPS growth rate for the sample was 3.4 percent. 

How did Staff estimate projected DPS growth? 

Staff calculated an average of the projected DPS growth rates for the sample water utilities 

from Value Line through the period, 2016-2018. The average projected DPS growth rate 

is 5.2 percent, as shown in Schedule JAC-5. 

’ Derived from information provided by Value Line. 
Derived from information provided by Value Line. 
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Q* 

Q* 
A. 

Q. 
A. 

Q* 
A. 

Q* 
A. 

How did Staff estimate historical EPS growth rate? 

Staff estimated historical EPS growth by calculating a compound annual EPS growth rate 

for each of its sample companies over the 10-year period, 2002-2012. As shown in 

Schedule JACJ, the average historical EPS growth rate for the sample was 4.9 percent. 

How did Staff estimate projected EPS growth? 

Staff calculated an average of the projected EPS growth rates for the sample water utilities 

from Value Line through the period, 2016-2018. The average projected EPS growth rate 

is 4.7 percent, as shown in Schedule JAC-5. 

How does Staff calculate its historical and projected sustainable growth rates? 

Historical and projected sustainable growth rates are calculated by adding their respective 

retention growth rate terms (br) to their respective stock financing growth rate terms (vs), 

as shown in Schedule JAC-6. 

What is retention growth? 

Retention growth is the growth in dividends due to the retention of earnings. The 

retention growth concept is based on the theory that dividend growth cannot be achieved 

unless the company retains and reinvests some of its earnings. The retention growth is 

used in Staffs calculation of sustainable growth shown in Schedule JAC-6. 

What is the formula for the retention growth rate? 

The retention growth rate is the product of the retention ratio and the booWaccounting 

return on equity. The retention growth rate formula is: 
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Equation 3 :  
Retention Growth Rate = br 

where : b = the retention ratio (1 - dividend payout ratio) 
r = the accountingbook return on common equity 

Q. 

A. 

Q* 

A. 

Q* 

A. 

How did Staff calculate the average historical retention growth rate @r) for the 

sample water utilities? 

Staff calculated the mean of the 10-year average historical retention rate for each sample 

company over the period, 2002-2012. As shown in Schedule JAC-6, the historical 

average retention (br) growth rate for the sample is 2.8 percent. 

How did Staff estimate its projected retention growth rate @r) for the sample water 

utilities? 

Staff used the retention growth projections for the sample water utilities for the period, 

2016-2018, fkom Value Line. As shown in Schedule JAC-6, the projected average 

retention growth rate for the sample companies is 3.8 percent. 

When can retention growth provide a reasonable estimate of future dividend 

growth? 

The retention growth rate is a reasonable estimate of fkture dividend growth when the 

retention ratio is reasonably constant and the entity’s market price to book value (“market- 

to-book ratio”) is expected to be 1.0. The average retention ratio has been reasonably 

constant in recent years. However, the market-to-book ratio for the sample water utilities 

is 2.1, notably higher than I .O, as shown in Schedule JAC-7. 
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Q. 
A. 

Q* 

A. 

Q. 

A. 

Is there any financial implication of a market-to-book ratio greater than l.O? 

Yes. A market-to-book ratio greater than 1.0 implies that investors expect an entity to 

earn an accountinghook return on its equity that exceeds its cost of equity. The 

relationship between required returns and expected cash flows is readily observed in the 

fixed securities market. For example, assume an entity contemplating issuance of bonds 

with a face value of $10 million at either 6 percent or 8 percent and, thus, paying annual 

interest of $600,000 or $800,000, respectively. Regardless of investors’ required return on 

similar bonds, investors will be willing to pay more for the bonds if issued at 8 percent 

than if the bonds are issued at 6 percent. For example, if the current interest rate required 

by investors is 6 percent, then they would bid $10 million for the 6 percent bonds and 

more than $10 million for the 8 percent bonds. Similarly, if equity investors require a 9 

percent return and expect an entity to earn accountinghook returns of 13 percent, the 

market will bid up the price of the entity’s stock to provide the required return of 9 

percent. 

How has Staff generally recognized a market-to-book ratio exceeding 1.0 in its cost of 

equity analyses in recent years? 

Staff has assumed that investors expect the market-to-book ratio to remain greater than 

1 .O. Given that assumption, Staff has added a stock financing growth rate (vs) term to the 

retention ratio (br) term to calculate its historical and projected sustainable growth rates. 

Do the historical and projected sustainable growth rates Staff uses to develop its 

DCF cost of equity in this case continue to include a stock financing growth rate 

term? 

Yes. 
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Q. 
A. 

Q* 
A. 

Q* 
A. 

What is stock financing growth? 

Stock financing growth is the growth in an entity’s dividends due to the sale of stock by 

that entity. Stock financing growth is a concept derived by Myron Gordon and discussed 

in his book The Cost of CapitaZ to a Public Utility.’ Stock financing growth is the product 

of the fraction of the b d s  raised from the sale of stock that accrues to existing 

shareholders (v) and the fraction resulting from dividing the funds raised from the sale of 

stock by the existing common equity (s). 

What is the mathematical formula for the stock financing growth rate? 

The mathematical formula for stock financing growth is: 

Equation 4:  
Stock Financing Growth = vs 

where : v = Fraction of the funds raised from the sale of stock that accrues 

s = Funds raised from the sale of stock as a fraction of the existing 
to existing shareholders 

common equity 

How is the variable v presented above calculated? 

Variable v is calculated as follows: 

Equation 5 :  

v = 1-( book value ] 
market value 

~~~ ~- 

Gordon, Myron J .  The Cost of Capital to a Public Utility. MSU Public Utilities Studies, Michigan, 1974. pp 31-35. 



Direct Testimony of John A Cassidy 
Docket No. W-O1737A-12-0478 
Page 21 

For example, assume that a share of stock has a $30 book value and is selling for $45. 

Then, to find the value of v, the formula is applied: 

v = 1 - p )  

In this example, v is equal to 0.33. 

Q* 
A. 

Q* 
A. 

How is the variable s presented above calculated? 

Variable s is calculated as follows: 

Equation 6:  

Funds raised from the issuance of stock 
s =  

Total existing common equity before the issuance 

For example, assume that an entity has $150 in existing equity, and it sells $30 of stock. 

Then, to find the value of s, the formula is applied: 

= (%) 
In this example, s is equal to 20.0 percent. 

What is the vs term when the market-to-book ratio is equal to 1.0? 

A market-to-book ratio of 1.0 reflects that investors expect an entity to earn a 

booWaccounting return on their equity investment equal to the cost of equity. When the 

market-to-book ratio is equal to 1 .O, none of the funds raised from the sale of stock by the 

entity accrues to the benefit of existing shareholders, i.e., the term v is equal to zero (0.0). 

Consequently, the vs term is also equal to zero (0.0). When stock financing growth is 

zero, dividend growth depends solely on the br term. 
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Q* 
A. 

Q. 
A. 

Q. 

A. 

What is the effect of the vs term when the market-to-book ratio is greater than 1.0? 

A market-to-book ratio greater than 1.0 reflects that investors expect an entity to e m  a 

booklaccounting return on their equity investment greater than the cost of equity. 

Equation 5 shows that, when the market-to-book ratio is greater than 1 .O, the Y term is also 

greater than zero. The excess by which new shares are issued and sold over book value 

per share of outstanding stock is a contribution that accrues to existing stockholders in the 

form of a higher book value. The resulting higher book value leads to higher expected 

earnings and dividends. Continued growth from the vs term is dependent upon the 

continued issuance and sale of additional shares at a price that exceeds book value per 

share. 

What vs estimate did Staff calculate from its analysis of the sample water utilities? 

Staff estimated an average stock financing growth of 1.9 percent for the sample water 

utilities, as shown in Schedule JAC-6. 

What would occur if an entity had a market-to-book ratio greater than 1.0 as a result 

of investors expecting earnings to exceed its cost of equity, and subsequently 

experienced newly-authorized rates equal only to its cost of equity? 

Ceteris paribus, i.e., holding all other factors constant, one would expect market forces to 

move the company’s stock price lower, closer to a market-to-book ratio of 1.0, to reflect 

investor expectations of reduced expected fbture cash flows. 
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Q. 

A. 

Q. 
A. 

Q. 
A. 

Q. 
A. 

If the average market-to-book ratio of Staff's sample water utilities were to fall to 1.0 

due to authorized ROES equaling their cost of equity, would inclusion of the vs term 

be necessary to Staff's constant-growth DCF analysis? 

No. As discussed above, when the market-to-book ratio is equal to 1.0, none of the b d s  

raised from the sale of stock by the entity accrues to the benefit of existing shareholders 

because the v term equals to zero and, consequently, the vs term also equals zero. When 

the market-to-book ratio equals 1.0, dividend growth depends solely on the br term. 

Staff's inclusion of the vs term assumes that the market-to-book ratio continues to exceed 

1.0 and that the water utilities will continue to issue and sell stock at prices above book 

value with the effect of benefitting existing shareholders. 

What are Staff's historical and projected sustainable growth rates? 

Staffs estimated historical sustainable growth rate is 4.7 percent based on an analysis of 

earnings retention for the sample water companies. Staffs projected sustainable growth 

rate is 5.7 percent based on retention growth projected by Value Line. Schedule JAC-6 

presents Staffs estimates of the sustainable growth rate. 

What is Staffs expected infinite annual growth rate in dividends? 

Staffs expected dividend growth rate (g) is 4.8 percent, which is the average of historical 

and projected DPS, EPS, and sustainable growth estimates. Staffs calculation of the 

expected infinite annual growth rate in dividends is shown in Schedule JAC-8. 

What is Staffs constant-growth DCF estimate for the sample utilities? 

Staff's constant-growth DCF estimate is 7.8 percent, as shown in Schedule JAC-3. 
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The Multi-Stage DCF 

Q. 

A. 

Q* 
A. 

Q. 
A. 

Why did Staff implement the multi-stage DCF model to estimate New River’s cost of 

equity? 

Staff generally uses the multi-stage DCF model to consider the assumption that dividends 

may not grow at a constant rate. The multi-stage DCF uses two stages of growth, the first 

stage (near-term) having a four-year duration, followed by the second stage (long-term) of 

constant growth. 

What is the mathematical formula for the multi-stage DCF? 

The multi-stage DCF formula is shown in the following equation: 

Equation 7 : 

Where: P, = currentstockprice 
0, = dividends expected during stage 1 

K = costofequity 
n = yearsof non - constant growth 

Dn = dividend expected in year n 
g n  = constant rate of growth expected after year n 

What steps did Staff take to implement its multi-stage DCF cost of equity model? 

First, Staff projected hture dividends for each of the sample water utilities using near- 

term and long-term growth rates. Second, Staff calculated the rate (cost of equity) which 

equates the present value of the forecasted dividends to the current stock price for each of 
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the sample water utilities. Lastly, Staff calculated an overall sample average cost of 

equity estimate. 

Q* 
A. 

Q* 
A. 

Q. 
A. 

Q* 
A. 

Q. 
A. 

How did Staff calculate near-term (stage-1) growth? 

The stage-1 growth rate is based on Value Lines’s projected dividends for the next twelve 

months, when available, and on the average dividend growth (g) rate of 4.8 percent, 

calculated in Staff’s constant DCF analysis for the remainder of the stage. 

How did Staff estimate long-term (stage-2) growth? 

Staff calculated the stage-2 growth rate using the arithmetic mean rate of growth in Gross 

Domestic Product (“GDP”) from 1929 to 201 1.6 Using the GDP growth rate assumes that 

the water utility industry is expected to grow at the same rate as the overall economy. 

What i s  the historical GDP growth rate that Staff used to estimate stage-2 growth? 

Staff used 6.5 percent to estimate the stage-2 growth rate. 

What is Staff’s multi-stage DCF estimate for the sample utilities? 

Staff‘s multi-stage DCF estimate is 9.4 percent, as shown in Schedule JAC-3. 

What is StafPs overall DCF estimate for the sample utilities? 

Staffs overall DCF estimate is 8.6 percent. Staff calculated the overall DCF estimate by 

averaging the constant growth DCF (7.8%) and multi-stage DCF (9.4%) estimates, as 

shown in Schedule JAC-3. 

~~~ ~ 

www.bea.doc.gov. 
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Capital Asset Pricing Model 

Q. 
A. 

Q. 

A. 

Q* 
A. 

Please describe the CAPM. 

The CAPM is used to determine the prices of securities in a competitive market. The 

C U M  model describes the relationship between a security’s investment risk and its 

market rate of return. Under the CAPM, an investor requires the expected return of a 

security to equal the rate on a risk-free security plus a risk premium. If the investor’s 

expected return does not meet or beat the required return, the investment is not 

economically justified. The model also assumes that investors will sufficiently diversify 

their investments to eliminate any non-systematic or unique risk? In 1990, Professors 

Harry Markowitz, William Sharpe, and Merton Miller earned the Nobel Prize in 

Economic Sciences for their contribution to the development of the CAPM. 

Did Staff use the same sample water utilities in its CAPM and DCF cost of equity 

estimation analyses? 

Yes. 

companies as its DCF cost of equity estimation analysis. 

Staffs CAPM cost of equity estimation analysis uses the same sample water 

What is the mathematical formula for the CAPM? 

The mathematical formula for the CAPM is: 

The CAPM makes the following assumptions: 1) single holding period; 2) perfect and competitive securities 
market; 3) no transaction costs; 4) no restrictions on short selling or borrowing; 5 )  the existence of a risk-fiee rate; 
and 6 )  homogeneous expectations. 
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Equation 8 : 
K = R,+p(R,-R,) 

where : R, = risk free rate 

R m  = returnonmarket 
P = beta 

R, - R, 
K = expected return 

= market risk premium 

The equation shows that the expected return (K) on a risky asset is equal to the risk-free 

interest rate (Rf ) plus the product of the market risk premium (Rm - Rf) multiplied by beta 

(p) where beta represents the riskiness of the investment relative to the market. 

Q. 
A. 

Q. 

A. 

What is the risk-free rate? 

The risk-free rate is the rate of return of an investment free of default risk. 

What does Staff use as surrogates to represent estimations of the risk-free rates of 

interest in its historical and current market risk premium CAPM methods? 

Staff uses separate parameters as surrogates for the estimations of the risk-fiee rates of 

interest for the historical market risk premium CAPM cost of equity estimation and the 

current market risk premium CAPM cost of equity estimation. Staff uses the average of 

three (5, 7-, and 10-year) intermediate-term US. Treasury securities’ spot rates in its 

historical market risk premium CAPM cost of equity estimation, and the 30-year US. 

Treasury bond spot rate in its current market risk premium CAPM cost of equity 

estimation. Rates on U.S. Treasuries are largely verifiable and readily available. 
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Q. 
A. 

Q. 
A. 

Q* 
A. 

Q. 
A. 

What does beta measure? 

Beta is a measure of a security’s price volatility, or systematic risk, relative to the market 

as a whole. Since systematic risk cannot be diversified away, it is the only risk that is 

relevant when estimating a security’s required return. Using a baseline market beta 

coefficient of 1 .O, a security having a beta value less than 1 .O will be less volatile (Le., less 

risky) than the market. A security with a beta value greater than 1 .O will be more volatile 

(i.e., more risky) than the market. 

How did Staff estimate New River’s beta? 

Staff used the average of the Value Line betas for the sample water utilities as a proxy for 

the Company’s beta. Schedule JAC-7 shows the Value Line betas for each of the sample 

water utilities. The 0.71 average beta coefficient for the sample water utilities is Staffs 

estimated beta value for New River. A security with a beta value of 0.71 has less 

volatility than the market. 

What is the market risk premium (R,,, - Rf)? 
The market risk premium is the expected return on the market, minus the risk-fiee rate. 

Simplified, it is the return an investor expects as compensation for market risk. 

What did Staff use for the market risk premium? 

Staff uses separate calculations for the market risk premium in its historical and current 

market risk premium CAPM methods. 



1 

L 

L 

4 

t 

1 

E 

5 

1( 

11 

1; 

1: 

1L 

1: 

1t 

1; 

1t 

1s 

2( 

21 

2; 

23 

24 

Direct Testimony of John A Cassidy 
Docket No. W-01737A-12-0478 
Page 29 

Q. 

A. 

Q. 

A. 

Q. 

A. 

How did Staff calculate an estimate for the market risk premium in its historical 

market risk premium CAPM method? 

Staff uses the intennediate-term government bond income returns published in the 

Ibbotson Associates’ Stocks, Bonds, Bills, and Inflation 201 2 Yearbook to calculate the 

historical market risk premium. Ibbotson Associates calculates the historical risk 

premium by averaging the historical arithmetic differences between the S&P 500 and the 

intermediate-term government bond income returns for the period 1926-201 1. Staffs 

historical market risk premium estimate is 7.1 percent, as shown in ScheduIe JAC-3. 

How did Staff calculate an estimate for the market risk premium in its current 

market risk premium CAPM method? 

Staff solves equation 8 above to arrive at a market risk premium using a DCF-derived 

expected return (K) of 10.88 (2.1 + 8.788) percent using the expected dividend yield (2.1 

percent over the next twelve months) and the annual per share growth rate (8.78 percent) 

that Value Line projects for all dividend-paying stocks under its reviewg along with the 

current long-term risk-free rate (30-year Treasury note at 3.27 percent) and the market’s 

average beta of 1.0. Staff calculated the current market risk premium as 7.61 percent,” as 

shown in Schedule JAC-3. 

What is the result of Staff‘s historical market risk premium CAPM and current 

market risk premium CAPM cost of equity estimations for the sample utilities? 

Staffs cost of equity estimates are 6.6 percent using the historical market risk premium 

CAPM and 8.7 percent using the current market risk premium CAPM. 

* The three to five year price appreciation is 40%. 1 .40°.25 - 1 = 8.78%. 

lo 10.88% = 3.27% + (1) (7.61%). 
May 31,2013 issue date. 
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Q. 
A. 

VII. 

Q. 

A. 

Q* 

A. 

What is Staff's overall CAPM estimate for the sample utilities? 

Staffs overall CAPM cost of equity estimate is 7.7 percent which is the average of the 

historical market risk premium CAPM (6.6 percent) and the current market risk premium 

CAPM (8.7 percent) estimates, as shown in Schedule JAC-3. 

SUMMARY OF STAFF'S COST OF EQUITY ANALYSIS 

What is the result of Staff's constant-growth DCF analysis to estimate the cost of 

equity for the sample water utilities? 

Schedule JAC-3 shows the result of Staffs constant-growth DCF analysis. The result of 

Staff's constant-growth DCF analysis is as follows: 

k = 3.0% + 4.8% 

k = 7.8% 

Staffs constant-growth DCF estimate of the cost of equity for the sample water utilities is 

7.8 percent. 

What is the result of Staff's multi-stage DCF analysis to estimate of the cost of equity 

for the sample utilities? 

Schedule JAC-9 shows the result of Staff's multi-stage DCF analysis. The result of 

Staffs multi-stage DCF analysis is: 

Company Equity Cost 
Estimate (k) 

American States Water 8.8% 
California Water 9.7% 
Aqua America 8.5% 
Connecticut Water 9.8% 
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Q. 
A. 

Q* 

A. 

Middlesex Water 
S J W  Corp 

Average 

10.2% 
9.1% 

9.4% 

S t a r s  multi-stage DCF estimate of the cost of equity for the sample water utilities is 9.4 

percent. 

What is Staff's overall DCF estimate of the cost of equity for the sample utilities? 

Staffs overall DCF estimate of the cost of equity for the sample utilities is 8.6 percent. 

Staff calculated an overall DCF cost of equity estimate by averaging S t a r s  constant 

growth DCF (7.8 percent) and Staffs multi-stage DCF (9.4 percent) estimates, as shown 

in Schedule JAC-3. 

What is the result of Staff's historical market risk premium CAPM analysis to 

estimate of the cost of equity for the sample utilities? 

Schedule JAC-3 shows the result of Staffs CAPM analysis using the historical risk 

premium estimate. The result is as follows: 

k = 1.6% + 0.71 *7.1% 

k 6.6% 

Staffs CAPM estimate (using the historical market risk premium) of the cost of equity to 

the sample water utilities is 6.6 percent. 
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Q. 

A. 

Q. 
A. 

Q. 
A. 

What is the result of Staffs current market risk premium CAPM analysis to 

estimate the cost of equity for the sample utilities? 

Schedule JAC-3 shows the result of Staffs CAPM analysis using the current market risk 

premium estimate. The result is: 

k = 3.3% + 0.71 * 7.6% 

k = 8.7% 

Staffs CAPM estimate (using the current market risk premium) of the cost of equity to the 

sample water utilities is 8.7 percent. 

What is Staff's overall CAPM estimate of the cost of equity for the sample utilities? 

Staff's overall CAPM estimate for the sample utilities is 7.7 percent, Staffs overall 

CAPM estimate is the average of the historical market risk premium CAPM (6.6 percent) 

and the current market risk premium CAPM (8.7 percent) estimates, as shown in Schedule 

JAC-3. 

Please summarize the results of Staff's cost of equity analysis for the sample utilities. 

The following table shows the results of Staffs cost of equity analysis: 

Table 2 

Method Estimate 
Average DCF Estimate 8.6% 

Average CAPM Estimate 7.7% 
Overall Average 8.2% 

Staffs average estimate of the cost of equity to the sample water utilities is 8.2 percent. 
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VIII. FINAL COST OF EQUITY ESTIMATES FOR NEW RIVER 

Q. Please compare New River’s capital structure to that of the six sample water 

companies. 

The average capital structure for the sample water utilities is composed of 48.8 percent 

common equity and 51.2 percent debt, as shown in Schedule JAC-4. New River’s capital 

structure is composed of 100.0 percent common equity and 0.0 percent debt. In this case, 

since New River’s capital structure is less leveraged than that of the average sample water 

utility, its stockholders bear less financial risk than do common stock shareholders of the 

sample water utility companies. 

A. 

Q. 

A. 

Does New River’s decreased financial risk affect its cost of equity? 

Yes. As previously discussed, financial risk is a component of market risk and investors 

require compensation for market risk. Since New River’s financial risk exposure is less 

than that of the average sample water companies, its cost of equity is lower than that of the 

sample water companies. 

Q. Is Staff recommending a downward financial risk adjustment to the Company’s cost 

of equity to recognize its lower financial risk? 

No. Staff normally applies two criteria in assessing whether application of a downward 

financial risk adjustment is appropriate. The first consideration is whether the utility has a 

reasonably economical capital structure. Staff considers a capital structure composed of 

no more than 60 percent equity to meet this condition. If equity exceeds 60 percent, as it 

does for New River, Staff considers application of a downward financial risk adjustment 

to be appropriate if the utility meets the second criteria. The second condition is whether 

the utility has access to equity capital markets. Although New River’s equity exceeds 60 

percent, it does not have access to the equity capital markets; accordingly, Staff is not 

A. 
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recommending a downward financial risk adjustment to the Company's cost of equity. 

Staffs methodology for applying a downward financial risk adjustment encourages a 

utility with access to the equity capital markets to use that access to manage its capital 

structure with economic efficiency and encourages a utility that lacks access to the equity 

capital markets to maintain a healthy capital structure. 

Q* 

A. 

Q- 
A. 

Ix. 
Q. 
A. 

Did.Staff consider factors other than the results of its technical models in its cost of 

equity analysis? 

Yes. In consideration of the relatively uncertain status of the economy and the market that 

currently exists, Staff is proposing an Economic Assessment Adjustment to the cost of 

equity. In this case, Staff recommends a 60 basis point (0.6 percent) upward Economic 

Assessment Adjustment, as shown in Schedule JAC-3. 

What is Staff's ROE estimate for New River? 

Staff determined a COE estimate of 8.2 percent for New River based on cost of equity 

estimates for the sample companies of 8.6 percent from the DCF and 7.7 percent fkom the 

C U M .  Staff recommends adoption of a 60 basis point upward Economic Assessment 

Adjustment resulting in an 8.8 percent Staff-recommended ROE, as shown in Schedule 

JAC-3. 

FINAL WEIGHTED AVERAGE COST OF CAPITAL 

What weighted average cost of capital did Staff determine for New River? 

Staff determined an 8.8 percent WACC for the Company, as shown in Schedule JAC-1 

and the following table: 
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Table 3 

Weighted 
Weight Cost Cost 

Long-term Debt 0.0% 0.0% 0.0% 
Common Equity 100.0% 8.8% 8.8% 

Weighted Average 
Cost of Capital 8.8% 

X. 

Q* 
A. 

Q. 
A. 

Q. 
A. 

FAIR VALUE RATE OF RETURN (“FVROR”) RECOMMENDATION 

What FVROR does the Company propose in this proceeding? 

The Company proposes an 8.72 percent FVROR. New River’s proposed FVROR 

represents its proposed 10.00 percent cost of equity, less a 1.28 percent fair value inflation 

adjustment (10.00% - 1.28% = 8.72%). In making its FVROR calculation, the Company 

utilized the methodology recommended by Staff in an earlier docket,” and adopted by the 

Commission in Decision No. 71308.12 

What FVROR does Staff Recommend for New River? 

Staff recommends a 7.6 percent FVROR for the Company, as shown in Schedule JAC-1. 

How did Staff calculate its recommended FVROR? 

Like the Company, Staff calculated the FVROR utilizing the methodology previously 

adopted in Decision No. 7130813 for Chaparral City Water Company, Inc.14 In short, the 

FVROR methodology used deducts from the WACC an inflation adjustmentlaccretion 

return. The method Staff used in this case differs from the prior method in that Staff used 

l 1  Chaparral City Water Co., Docket No. W-02113A-07-0551 

l 3  See Decision No. 71308, p. 43, footnote 258. 
l4 Docket No. W-02113A-07-0551. 

Dated October 21,2009. 
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the yield on 30-year United States Treasury bonds instead of the yield on 20-year US. 

Treasury bonds to calculate the portion of the return required by investor due to inflation 

(i.e., accretion return). The preferred term for calculating the accretion term is that which 

most closely matches the weighted average expected life of the plant included in the fair 

value rate base. Thirty years more closely reflects the weighted average life of the plant 

included in the fair value rate base than does 20 years.I5 At the time the case resulting in 

Decision No. 71308 was processed, 20 years was the longest term available for Treasury 

Inflation Protected Securities (“TIPS”) which are used in the calculation of the accretion 

return. The U.S. Treasury initiated the sale of 30-year TIPS on February 22,2010. 

Q* 
A. 

How did Staff calculate the inflation adjustment/accretion return? 

Staff first calculated the difference between the nominal yield (Le., unadjusted for 

inflation) on the 30-year U.S. Treasury bond and the real yield (Le., inflation adjusted) on 

the same 30-year treasury security. The spread between the nominal and real yields on the 

30-year treasury security is reflective of the additional return (Le., the inflation 

adjustment/accretion return) required by investors for the loss of purchasing power due to 

inflation over this same 30-year horizon. Since the OCRB, which does not include 

inflation, represents 50 percent of the FVRB, Staff reduced the accretion return by 50 

percent resulting in a modified inflation adjustmentlaccretion return to deduct from the 

WACC for purposes of calculating the FVROR. Details of Staff’s inflation 

adjustment/accretion return calculation are presented in Schedule JAC-2. 

I s  Thirty years reflects a 3.33 percent depreciation rate and 20 years reflects a 5.0 percent depreciation rate. 
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Q. 

A. 

XI. 

Q. 

A. 

XI. 

Q. 
A. 

Did Staff use spot U.S. Treasury security yields for purposes of making its FVROR 

estimate? 

Yes. Staff used the closing spot nominal and real yields on the 30-year U.S. Treasury 

bond as of May 29, 2013, to correspond with the spot price date selected for Staffs 

sample companies. Use of the current bond yield is consistent with financial theory (i.e., 

the Efficient Market Hypothesis). 

STAFF RESPONSE TO COMPANY’S COST OF CAPITAL WITNESS MR. RAY 

L. JONES 

Does Mr. Jones provide market based support for his recommended 10.0 percent 

cost of equity? 

No. Mr. Jones’ testimony was not supported by any market based analysis of the cost of 

equity. Instead, he based his proposed 10.0 percent cost of equity upon a review of the 

returns authorized by the Commission in six recent rate cases.16 The cost of equity varies 

over time and the cost of equity is dependent upon capital structure that should be adjusted 

to reflect differences among the sample companies. 

CONCLUSION 

Please summarize Staff’s recommendations. 

Staff recommends that the Commission adopt an 8.8 percent WACC for New River in this 

proceeding based on a capital structure composed of 0.0 percent debt and 100.0 percent 

equity, Staffs 8.2 percent cost of equity estimate and Staffs 60 basis point (0.6 percent) 

upward economic assessment adjustment. 

j6 Direct Testimony of Ray L. Jones, pp. 16-17. Among the six rate filings upon which Mr. Jones based his 10.0 
percent cost of equity, five were 2010 dockets and one was a 2009 docket. 
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Staff further recommends that the Commission adopt a 7.6 percent FVROR for the 

Company, reflecting a 1.2 percent inflation adjustment/accretion return deduction from the 

WACC, as shown in Schedule JAC-1. 

Q. 
A. 

Does this conclude your Direct Testimony? 

Yes, it does. 
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New River Utility Company Cost of Capital Calculation 
Inflation Adjustment (Accretion Return) 

Included in the Fair Value Rate of Return 
Staff Recommended$ 

Schedule JAC-2 

DescriDtion 

Weighted Average Cost of Capital 

Fair Value Rate of Return 

8.8% ' 
1.2% 
7.6% 

Less: Modified Inflation AdjustmentlAccretion Return 

' Schedule JAC-1 

Calculation of Modified Inflation Adjustment/Accretion Return: 
30-Year Treasury Yield (as of 5/29/2013) -- Nominal 3.27% 

0.91% 
Return Required by Investors due to Inflation (Accretion Return) 2.36% 
Times: 50% factor 0.5 

1.2% 

2 

Less: 30-Year Treasury Yield (@ 5/29/2013) -- Real 

Inflation Adjustment (rounded to one decimal point) 

This factor recognizes that the OCRB represents 50% of the FVRB, and the the OCRB includes no inflation. 

Note: The above Fair Value Rate of Return calculation is consistent with the methodology 
adopted in Decision No. 71308 (dated October 21, 2009) with one exception. Specifically, 
the methodology adopted in Decision No. 71308 utilized a 20-year Treasury yield to determine 
the return required by investors due to inflation (Le., accretion yield), as this was the longest 
term Treasury Inflation Protected Securities (''TIPS') instrument available at the time. However, 
beginning on February 22, 2010, the Treasury initiated the sale of a new 30-year TIP security, 
and expanded its analysis to allow for the calculation of an inflation adjustmenffaccretion return 
based upon a 30-year Treasury yield. Accordingly, Staffs analysis incorporates the use of a 
30-year Treasury yield in order to more accurately reflect the impact of inflation over the life of 
the Company's plant as reflected in its weighted average depreciation/amortization rate. 

4 
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New River Utility Company Cost of Capital Calculation 
Average Capital Structure of Sample Water Utilities 

Comoany 

Schedule JAC-4 

American States Water 
California Water 
Aqua America 
Connecticut Water 
Middlesex Water 
SJW Cow 

Average Sample Water Utilities 

New River - Actual Capital Structure 

- Debt 

43.3% 
54.2% 
55.2% 
55.3% 
43.1% 
56.2% 

51.2% 

0.0% 

Common 
EcJL& 

56.7% 
45.8% 
44.8% 
44.7% 
56.9% 
43.8% 

48.8% 

100.0% 

- Total 

100.0% 
100.0% 
100.0% 
100.0% 
100.0% 
100.0% 

100.0% 

100.0% 

Source: 
Sample Water Companies from Value Line 
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Schedule JAC-5 

New River Utility Company Cost of Capital Calculation 
Grovfh in Earnings and Dividends 

Sample Water Utilities 

[AI PI [Cl PI [E1 

Dividends Dividends Earnings Earnings 
Per Share Per Share Per Share Per Share 

2002 to 201 2 Projected 2002 to 2012 Projected 
Comoany DPS’ DPS’ EPS’,’ - EPS’ 

American States Water 3.9% 6.0% 7.7% 1.2% 
California Water 1.2% 7.4% 5.0% 5.8% 
Aqua America 7.7% 8.3% 7.3% 8.0% 
Connecticut Water 1.7% 2.8% 3.2% 2.1% 
Middlesex Water 1.6% 1.6% 2.1% 5.0% 
SJW Corp - 4.4% - 4.9% - 4.2% - 6.3% 

Average Sample Water Utilities 3.4% 5.2% 4.9% 4.7% 

1 Value Line 

2 Nw.11~. vdw8 an Inconrbtent wlth Me DCF. rcconllngly. t h y  en rxcludad from the a n n g r .  



Docket No. W-01737A-12-0478 

New River Utility Company Cost of Capital Calculation 
Sustainable Growth 

Sample Water Utilities 

Company 

Retention 
Growth 

2002 to 201 2 
- br 

American States Water 3.8% 
California Water 2.4% 
Aqua America 3.9% 
Connecticut Water 2.0% 
Middlesex Water 1.2% 
SJW Corp 3.5% 

Average Sample Water Utilities 2.8% 

Retention 
Growth 

Projected 
- br 

5.6% 
3.2% 
4.4% 
3.0% 
2.8% rn 
3.8% 

Stock 
Financing 
Growth 

vs - 

1.5% 
1.5% 
1.9% 
3.7% 
2.9% 
0.1% 

1.9% 

Sustainable 
Growth 

2002 to 201 2 
br + vs 

5.4% 
3.9% 
5.8% 
5.6% 
4.1% m 
4.7% 

Sustainable 
Growth 

Projected 
br+vs 

7.1% 
4.7% 
6.4% 
6.7% 
5.7% 
39% 

5.7% 

[B]: Value Line 
[C]: Value Line 
ID]: Value Line and MSN Money 
19: [W+[D] 
19: [Cl+Pl 

Schedule JAC-6 
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Schedule JAC-7 

New River Utility Company Cost of Capital Calculation 
Selected Financial Data of Sample Water Utilities 

Company 
American States Water 
California Water 
Aqua America 
Connecticut Water 
Middlesex Water 
SJW Corp 

Average 

Spot Price 
Svmbol 5/29/2013 
AWR 53.46 
CWT 19.82 
WTR 31.81 
CTWS 28.78 
MSEX 19.65 
SJW 27.30 

Mkt To 
BookValue Book 

23.29 2.3 
11.51 1.7 
9.81 3.2 

13.87 2.1 
11.88 1.7 

1.8 15.09 - 

2.1 

Value Line Raw 
Beta Beta 

0.70 0.52 
0.65 0.45 
0.60 0.37 
0.75 0.60 
0.70 0.52 
0.85 - 0.75 

0.71 0.53 

B draw 

- 



Docket No. W-01737A-12-0478 

~ ~ _ ~ _ _  

Schedule JAC-8 

New River Utility Company Cost of Capital Calculation 
Calculation of Expected Infinite Annual Growth in Dividends 

Sample Water Utilities 

[AI PI 

Description 9 

DPS Growth - Historical' 3.4% 
DPS Growth - Projected' 5.2% 
EPS Growth - Historical' 4.9% 
EPS Growth - Projected' 4.7% 
Sustainable Growth - Historical* 4.7% 
Sustainable Growth - Proiected' 5.7%. 

Average 4.8% 

1 Schedule JAG4 

2 Schedule JAC-B 
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Current Mkt. Projected Dividends' (Stage 1 growth) Stage 2 growth3 Equity Cost 
Comoany Price (P,)' LDIl Is.) Estimate ( K Z  

5/29/2013 dl dz d3 d4 
American States Water 53.5 I .30 1.37 1.43 1.50 6.5% 8.0% 
California Water 19.8 0.66 0.69 0.72 0.76 6.5% 9.7% 
Aqua America 31.0 0.67 0.70 0.73 0.77 6.5% 0.5% 
Connecticut Water 28.8 0.98 1.03 1.08 1.13 6.5% 9.0% 
Middiesex Water 19.7 0.75 0.78 0.82 0.86 6.5% 10.2% 
SJW Corp 27.3 0.74 0.78 0.82 0.86 6.5% 9.1% , 

Schedule JAC-9 

New River Utility Company Cost of Capital Calculation 
Multi-Stage DCF Estimates 

Sample Water Utilities 

Where . Po = current stock price 
0, = diwdecds expected during stage 1 
K = cost of equity 
n = years of non - constant growth 
0. = dividend expected In yearn 
g, = constant rate of growth expected after yearn 

Average 9.4% 
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EXECUTIVE SUMMARY 
NEW RIVER UTILITY COMPANY 
DOCKET NO. W-01737A-12-0478 

The Surrebuttal Testimony of Staff witness John A. Cassidy addresses the foIIowing issues: 

Capital Structure - Staff continues to recommend that the Commission adopt a capital structure 
for New River Utility Company (“Company”) for this proceeding consisting of 0.0 percent debt 
and 100.0 percent equity. 

Cost of Eauity - Staff recommends that the Commission adopt an 8.9 percent return on equity 
(“ROE”) for the Company. Staffs estimated ROE for the Company is based on the average of 
its discounted cash flow (“DCF”) method and capital asset pricing model (“CAPM) cost of 
equity methodology estimates for the sample companies of 8.6 percent for the DCF and 7.9 
percent for the CAPM. Staff’s recommended ROE includes an upward economic assessment 
adjustment of 60 basis points (0.6 percent). S t a r s  Direct Testimony recommended a ROE of 
8.8 percent. 

Cost of Debt - Staff continues to recommend that the Commission adopt a 0.0 percent cost of 
debt, as the Company has no debt in its capital structure. 

Fair Value Rate of Return - Staff recommends that the Commission adopt a fair value rate of 
return (“FVROR”) of 7.8 percent for the Company. Staffs Direct Testimony recommended a 
FVROR of 7.6 percent. 

Mr. Jones’ Testimony - The Commission should reject the 10.0 percent cost of equity proposed 
by Mr. Jones because it is not supported by any market based cost of equity estimation analysis. 

I 
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I. 

Q. 
A. 

Q. 
A. 

Q. 
A. 

Q. 
A. 

INTRODUCTION 

Please state your name, occupation, and business address. 

My name is John A. Cassidy. I am a Public Utilities Analyst employed by the Arizona 

Corporation Commission (“Commission”) in the Utilities Division (“Staff ’). My business 

address is 1200 West Washington Street, Phoenix, Arizona 85007. 

Are you the same John A. Cassidy who’filed Direct Testimony in this case? 

Yes, I am. 

What is the purpose of your Surrebuttal Testimony in this rate proceeding? 

The purpose of my Surrebuttal Testimony is to report on Staffs updated cost of capital 

analysis with its recommendations concerning New River Utility Company’s (‘New 

River” or “Company”) cost of capital and overall fair value rate of return (“FVROR’’), and 

to respond to the cost of capital Rebuttal Testimony of Company witness, Ray L. Jones 

(“Mr. Jones’ Rebuttal”). 

Please explain how Staff’s Surrebuttal Testimony is organized. 

Staffs Surrebuttal Testimony is presented in four sections. Section I is this introduction. 

Section 11 discusses Staffs updated cost of capital analysis. Section 111 presents StaFs 

comments on the Rebuttal Testimony of the Company’s cost of capital witness, Mr. Jones. 

Lastly, Section N presents Staffs recommendations. 
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11. 

Q. 

A. 

Q- 

A. 

Q9 

A. 

Q. 

A. 

COST OF EQUITY AND OVERALL FAIR VALUE U T E  OF RETURN 

Is Staff recommending a different capital structure for New River in its Surrebuttal 

Testimony than it did in Direct Testimony? 

No. Staff continues to recommend a capital structure consisting of 0.0 percent debt and 

100.0 percent common equity. 

Has Staff updated its analysis concerning the Company’s cost of equity since filing 

Direct Testimony in this proceeding? 

Yes. Staff updated its analysis to include more recent market data. 

What is Staff’s updated estimate for the cost of equity? 

Staffs updated estimate for the cost of equity is 8.3 percent. This figure is derived fiom 

cost of equity estimates which range from 8.6 percent for the discounted cash flow 

(“DCF”) method to 7.9 percent for the capital asset pricing model (“CAPM) estimation 

methodologies, as shown in Surrebuttal Schedule JAC-3. In Direct Testimony, Staff’s 

cost of equity estimate was 8.2 percent.’ 

In its Surrebuttal Testimony, does Staff continue to recommend the 60 basis point 

(0.6 percent) upward economic assessment adjustment to New River’s cost of equity 

that it recommended in its Direct Testimony? 

Yes. 

’ In Direct Testimony, Staff derived cost of equity estimates of 8.6 percent &om the DCF method and 7.7 percent 
fiom the CAF’M. 
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Q- 
A. 

Q. 

A. 

Q. 

A. 

Q- 
A. 

Q. 

A. 

What return on equity (“ROE”) is Staff recommending for New River? 

Staff recommends an 8.9 percent ROE. Staffs recommended ROE represents Staffs 

updated 8.3 percent cost of equity, plus Staffs upward 60 basis point economic 

assessment adjustment (8.9% = 8.3% + 0.6%). 

Did Staff update its analysis concerning the Company’s overall fair value rate of 

return? 

Yes, the updated analysis is supported by Surrebuttal Schedules JAC-1 to JAC-9. 

Does Staffs updated cost of equity analysis result in a change to Staff’s weighted 

average cost of capital? 

Yes. Based upon its updated cost of equity analysis, Staffs weighted average cost of 

capital for New River is 8.9 percent, as shown in Surrebuttal Schedule JAC-1. In Direct 

Testimony, S t a r s  weighted average cost of capital was 8.8 percent. 

What FVROR does Staff recommend for New River? 

Staff recommends a 7.8 percent FVROR for the Company, as shown in Surrebuttal 

Schedule JAC-1: Staffs FVROR calculation represents New River’s weighted average 

cost of capital, less an inflation adjustmentlaccretion return of 1.1 percent (8.9% - 1.1% = 

7.8%). 

In calculating its updated inflation adjustmentlaccretion return for the Company, 

did Staff employ the same methodology used in its Direct Testimony? 

Yes. 

presented in Surrebuttal Schedule JAC-2. 

Details of Staffs updated inflation adjustmentlaccretion return calculation are 

In Direct Testimony, Staff recommended a FVROR of 7.6 percent for New River. 
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111. 

Q* 

A. 

Q. 

A. 

STAFF RESPONSE TO COMPANY’S COST OF CAPITAL WITNESS MR. RAY 

L. JONES 

In Direct Testimony, Mr. Jones provided no market based support for his proposed 

10.0 percent cost of equity. Does he provide such market based support in Rebuttal 

Testimony? 

No. Mr. Jones’ Rebuttal Testimony continues to rely upon a review of authorized returns 

granted by the Commission in recent cases as the basis for his proposed 10.0 percent cost 

of equity. In Direct Testimony, Mr. Jones based his proposed 10.0 percent cost of equity 

on a review of the returns authorized in six recent  docket^;^ in Rebuttal Testimony, he 

expands his review to include authorized returns fiom ten recent dockets, four of which 

were among the six dockets reviewed for purposes of his Direct Testimony? 

For purposes of establishing the rates to be charged customers by a public utility in 

a regulatory proceeding, why is it appropriate that the estimated cost of equity be 

market based? 

It is appropriate because the cost of equity can only be determined in the marketplace, 

wherein it manifests itself as the investors’ expected return. As noted in Staff’s Direct 

Testimony, there is an opportunity cost associated with choosing one investment over 

another of equivalent risk.5 Markets are efficient, and with so many investment 

opportunities to choose fiom, investors will seek out those stocks offering the highest 

returns available for a given level of risk; bidding up the share price of stocks deemed to 

be undervalued, and selling off those shares deemed to be overvalued. Through this 

See Jones Direct, p. 16. 
See Jones Rebuttal, p. 29, TabIe 1 - Recent Returns on Equity Granted by the Commission. Among the ten dockets 

reviewed, four had previously been reviewed by Mr. Jones for purposes of his Direct testimony: Bermuda Water 
(Docket No. W-01812A-10-0521; Decision No. 72892), Indiada WaterEast Slope Water (Docket No. W-02031A- 
10-0168; Decision No. 73091); Arizona Water - Western Group (Docket No. W-01445A-10-0517; Decision No. 
73144); and Arizona-American Water (Docket No. W-01303A-10-0448; Decision No. 73145). 

See Cassidy Direct, p. 4, lines 5-8. 5 



I 
c 
L 

7 
I 

4 
4 - 
f 

i 

E 

S 

1c 

11 

12 

13 

14 

15 

16 

17 

18 

1s 

2c 

Surrebuttal Testimony of John A Cassidy 
Docket No. W-01737A-12-0478 
Page 5 

process, the market determines an entity’s cost of equity.6 Authorized returns on equity 

are not the equivalent of the cost of equity, and thus should not be relied upon. 

Q- 

A. 

Aside from Mr. Jones reliance upon authorized returns to estimate the cost of 

equity, does Staff have other concerns regarding his proposed 10.0 percent return 

on equity for New River? 

Yes. As noted in Staffs Direct Testimony: financial risk is proportional to the level of 

debt financing employed in a firm’s capital structure; the higher the percentage of debt, 

the greater the exposure to financial risk. Furthermore, equity shareholders require 

compensation for exposure to financial risk.8 As noted earlier, New River has a capital 

structure consisting of 100.0 percent equity and 0.0 percent debt; thus, the Company has 

no exposure to financial risk. In contrast, as shown in Table 1 of Mr. Jones’ Rebuttal (p. 

29) Testimony, the average capital structure of the ten sample companies selected by Mr. 

Jones is more highly leveraged, consisting of 66.49 percent equity and 33.51 percent 

debt. Nevertheless, despite having no exposure to financial risk, Mr. Jones proposes a 

higher cost of equity &e., 10.0 percent) for New River than his sample average ROE 

(i.e., 9.85 percent). Staff has prepared a restatement of Mr. Jones’ Rebuttal Table-1 

which corrects for several minor errors contained therein. Staffs restatement appears in 

Surrebuttal Exhibit JAC-A.9 

~ 

See Cassidy Direct, p. 7, lines 15-19. 
See Cassidy Direct, page 11, lines 11-13. 

* See Cassidy Direct, page 33, lines 12-15. 
See Cassidy Surrebuttal Exhibit JAC-A. The corrections were made to the authorized ROE for Chino Meadow II 

Water Co. (corrected, 9.60%), and the authorized ROE for UNS Gas Corp. (corrected, 9.75%). These corrections 
resulted in a reduction to Mr. Jones’ sample average authorized ROE fkom 9.85 percent to 9.83 percent. 
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Q- 

A. 

Q. 

A. 

Q. 

A. 

Did Mr. Jones make a downward fmancial risk adjustment to his estimated cost of 

equity for New River in recognition of the Company’s lack of exposure to financial 

risk relative to his sample companies? 

No, he did not. 

Did Staff make a downward financial risk adjustment to its estimated cost of equity 

for New River in recognition of the Company’s lack of exposure to financial risk? 

No. For reasons noted in its Direct Testimony,” Staff elected not to make a downward 

financial risk adjustment to its cost of equity estimate for the Company. However, if 

New River were a utility with access to the capital markets, making such a downward 

adjustment would have been warranted. As shown in Surrebuttal Schedule JAC-4, 

Staff’s updated sample average capital structure consists of 50.3 percent debt and 49.7 

percent equity. Thus, to properly reflect the absence of financial risk exposure associated 

with New River’s 100.0 percent equity capital structure relative to that of Staffs sample 

companies, a downward adjustment to Staffs recommended cost of equity for New River 

could have been appropriate. 

How does Staff respond to the concerns raised by Mr. Jones relating to the cost of 

equity recommended by Staff in Direct Testimony in the pending Global Water 

(“Global”) consolidated rate dockets? 

StaE would note that the Global rate dockets are on-going so it would not be appropriate 

for Staff to expand upon, or otherwise attempt to clarifjr the basis of its arguments in the 

Global dockets in this New River docket. However, Staff does want to make one point 

for purpose of clarifying the record in this New River docket. That point is that Staffs 

cost of equity analysis in the Global dockets was actually completed before its analysis in 

lo See Cassidy Direct, pages 33-34. 

. - ... 
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the New River docket, but testimony was not filed on the original timeline in the Global 

dockets due to a two month filing date extension approved by the Commission. 

IV. 

Q. 
A. 

Q* 
A. 

STAFF RECOMMENDATIONS 

What are Staffs recommendations for the Company’s cost of capital? 

Staff recommends the following for New River’s cost of capital: 

1. 

2. 

3. 

A capital structure of 0.0 percent debt and 100.0 percent equity. 

A 0.0 percent cost of debt. 

An 8.9 percent cost of equity (which includes a 60 basis point (0.6 percent) upward 

economic assessment adjustment). 

4. A 7.8 percent FVROR. 

Does this conclude your Surrebuttal Testimony? 

Yes, it does. 
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Docket No. W-01737A-124478 Surrebuttal Schedule JAC-2 

New River Utility Company Cost of Capital Calculation 
Inflation Adjustment (Accretion Return) 

Included in the Fair Value Rate of Return 
Staff Recommended 

DescriDtion 

Weighted Average Cost of Capital 

Fair Value Rate of Return 

8.9% ’ 
1.1% 
7.8% 

Less: Modified Inflation AdjustmentlAccretion Return 

’ Schedule JAG1 

Calculation of Modified Inflation AdjustmenffAccretion Return: 
3.57% 

Less: 30-Year Treasury Yield (@ 7/17/2013) - Real 1.29% 
Return Required by Investors due to Inflation (Accretion Return) 2.28% 
Times: 50% factor 0.5 

1.1% 

30-Year Treasury Yield (as of 7/17/2013) - Nominal 

Inflation Adjustment (rounded to one decimal point) 

This factor recognizes that the OCRB represents 50% of the FVRB, and that the OCRB includes no inflation. 

Note: The above Fair Value Rate of Return calculation is consistent with the methodology 
adopted in Decision No. 71308 (dated October 21, 2009) with one exception. Specifically, 
the methodology adopted in Decision No. 71308 utilized a 20-year Treasury yield to determine 
the return required by investors due to inflation (i.e., accretion yield), as this was the longest 
term Treasury Inflation Protected Securities (“TIPS”) instrument available at the time. However, 
beginning on February 22,2010, the Treasury initiated the sale of a new 30-year TIP security, 
and expanded its analysis to allow for the calculation of an inflation adjustmenffaccretion return 
based upon a 30-year Treasury yield. Accordingly, Staffs analysis incorporates the use of a 
30-year Treasury yield in order to more accurately reflect the impact of inflation over the life of 
the Company’s plant as reflected in its weighted average depreciationlamortization rate. 
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Docket No. W-01737A-12-0478 Surrebuttal Schedule JAC-4 

New River Utility Company Cost of Capital Calculation 
Average Capital Structure of Sample Water Utilities 

Company 

American States Water 
California Water 
Aqua America 
Connecticut Water 
Middlesex Water 
SJW Corp 
York Water 

Average Sample Water Utilities 

New River - Actual Capital Structure 

- Debt 

43.3% 
54.2% 
55.2% 
55.3% 
43.1 % 
56.2% 
45.0% 

Common 
Euuity 

56.7% 
45.8% 
44.8% 
44.7% 
56.9% 
43.8% 
55.0% 

00.0% 
00.0% 
00.0% 
00.0% 
00.0% 
00.0% 
00.0% 

50.3% 49.7% 100.0% 

0.0% 100.0% 100.0% 

Source: 
Sample Water Companies from Value Line 
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Surrebuttal Schedule JAC-5 

New River Utility Company Cost of Capital Calculation 
Growth in Earnings and Dividends 

Sample Water Utilities 

ComDany 

Dividends Dividends Earnings Earnings 
Per Share Per Share Per Share Per Share 

2002 to 201 2 Projected 2002 to 2012 Projected 
- DPS’ DPS’ EPS’.’ - EPS‘ 

American States Water 3.9% 7.2% 7.7% 1.2% 
California Water 1.2% 7.4% 5.0% 5.8% 

Connecticut Water 1.7% 3.5% 3.2% 2.7% 
Middlesex Water 1.6% 1.6% 2.1% 5.0% 
SJW Corp 4.4% 4.9% 4.2% 6.3% 
York Water 4.4% 3.8% 6.1% - 4.6% 

Aqua America 7.7% 8.3% 7.3% 8.0% 

Average Sample Water Utilities 3.6% 5.2% 5.1 % 4.8% 

1 Value Urn 

2 NeWivb values ya hcwktent with the DCF, rcordmeiy. ‘hey am cxchded from th. avenge. 
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Surrebuttal Schedule JAC-6 

New River Utility Company Cost of Capital Calculation 
Sustainable Growth 

Sample Water Utilities 

ComDany 

American States Water 
California Water 
Aqua America 
Connecticut Water 
Middlesex Water 
SJW Corp 
York Water 

Average Sample Water Utilities 

Retention 
GtQWth 

2002 to 2012 
- br 

3.8% 
2.4% 
3.9% 
2.0% 
1.2% 
3.5% 
2.2% 

2.7% 

Retention 
Growth 

Projected 
- br 

5.1 % 
3.2% 

3.0% 
2.8% 
3.8% 
- 2.8% 

3.6% 

4.4% 

Stock 
Financing 
Growth - vs 

1.6% 
1.6% 
2.0% 
3.7% 
3.3% 
0.1% - 4.7% 

2.4% 

Sustainable 
Growth 

2002 to 201 2 
br + vs 

5.5% 

5.9% 

4.5% 
3.6% 
6.9% 

4.0% 

5.7% 

5.1% 

Sustainable 
Growth 

Projected 
br + vs 

6.8% 
4.8% 
6.4% 
6.8% 
6.1% 
3.9% 
- 7.5% 

6.0% 
~~ 

[E]: Value Line 
IC]: Value Line 
(01: Value Line and MSN Money 

[El: Bl+IDl  
IF]: [Cl+[ol 
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New River Utility Company Cost of Capital Calculation 
Selected Financial Data of Sample Water Utilities 

- 

Surrebuttal Schedule JAC-7 

Company 
American States Water 
California Water 
Aqua America 
Connecticut Water 
Middlesex Water 
SJW C o p  
York Water 

Average 

Symbol 
AWR 
CWT 
WTR 

CTWS 
MSEX 
SJW 

YORW 

Spot Price 
7/17/2013 

58.68 
20.99 
32.74 
29.64 
21.68 
27.44 
21.12 

Book Value 
23.43 
11.57 

13.91 
1 1.94 
15.15 
8.08 

9.87 

Mkt To 
- Book 
2.5 
1.8 
3.3 
2.1 
i .a 
1 .a 
2.6 

2.3 

Value tine 
Beta 
e 

0.70 
0.65 
0.60 
0.75 
0.70 
0.85 
0.70 - 
0.71 

Raw 
Beta 
era!!! 
0.52 
0.45 
0.37 
0.60 
0.52 
0.75 
- 0.52 

0.53 

[C]: H n  Money 

p1: value L i i  

m: IC1 IPl 
IF]: vllue Utle 

[GI: (-0.35 + [F)) 10.67 
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Surrebuttal Schedule JAC-8 

New River Utility Company Cost of Capital Calculation 
Calculation of Expected Infinite Annual Growth in Dividends 

Sample Water Utilities 

Description 

DPS Growth - Historical’ 
DPS Growth - Projected’ 
EPS Growth - Historical’ 
EPS Growth - Projected’ 
Sustainable Growth - Historical* 
Sustainable Growth - Proiected2 

Average 

g 

3.6% 
5.2% 
5.1 % 
4.8% 
5.1 % 
6.0% 

5.0% 

1 Schedule JACS 

2 Schedule JACS 
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Current Mkt. 
Companv Price (Po )l Lot1 

711 71201 3 di d2 d3 d4 
American States Water 58.7 1.52 1.60 1.68 1.76 
California Water 21 .o 0.65 0.68 0.72 0.75 

Projected Dividends* (Stage 1 growth) 

Aqua America ' 32.7 0.74 0.78 0.82 0.86 
Connecticut Water 29.6 1.02 1.07 1.12 1.18 
Middlesex Water 21.7 0.76 0.79 0.83 0.88 
SJW Corp 27.4 0.74 0.77 0.81 0.85 
York Water 21.1 0.55 0.58 0.61 0.64 

Stage 2 growth3 Equity Cost 
Q.1 Estimate ( K l  

6.5% 9.0% 
6.5% 9.5% 
6.5% 8.6% 
6.5% 9.8% 
6.5% 9.8% 
6.5% 9.1 % 
6.5% 9.0% 

___. 

Surrebuttal Schedule JAC-9 

New River Utility Company Cost of Capital Calculation 
Multi-Stage DCF Estimates 

Sample Water Utilities 

Average 9.2% 

Where : 3 = current stock price 
0, = dividends expected during stage 1 
K = cost of equity 
n = years of non -constant growth 
D, = dividend expected in yearn 
g, = constant rateof growh expected after yearn 
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EXECUTIVE SUMMARY 

Mr. Crooks testifies as follows: 

The Company is requesting that the following post test year projects be included in rate base: 

a 
a 
a 
a 
a 
a 
a 
a 
a 
a 

Well #10 Arsenic Removal Facility 
Reservoir #2 Structural Improvements 
Comprehensive Planning Study 
Telephone System Upgrade 
Distribution System Improvements 
Shea Water Treatment Plant Filter Media 
Tools and Equipment 
Vehicles 
201 3 Recurring Projects - Distribution 
201 3 Recurring Projects - Facilities 

The Company is requesting a SIB mechanism to, in part, reduce the harmful impact of regulatory 
lag between rate cases, to reduce the frequency of future rate cases, to reduce the magnitude of 
increase in customer bills following rate cases and to maintain and improve the performance of 
CCWC’s water system for customers. The Company is seeking the SIB mechanism to address 
replacements of valves, service lines, meters and hydrants. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Zhaparral City Water Company 
lirect Testimony of Ian C. Crooks, P.E. 
locket No. W-02 1 13A-13- 
’age 1 of 21 

INTRODUCTION AND OUALIFICATIONS 

PLEASE STATE YOUR NAME, BUSINESS ADDRESS, AND TELEPHONE 

NUMBER. 

My name is Ian C. Crooks. My business address is 2355 W. Pinnacle Peak Road, 

Phoenix, AZ 85027. My business phone is 623-445-2404. 

IN WHAT CAPACITY AND BY WHOM ARE YOU EMPLOYED? 

I am employed by EPCOR Water USA, Inc. (‘‘EWUS”) as the Director of Engineering. 

PLEASE DESCRIBE YOUR PRIMARY RESPONSIBILITIES FOR THE 

COMPANY. 

I am responsible for the planning, engineering, and project delivery of EWUS’s capital 

program along with the developer services and GIS functional areas. I am responsible for 

first identifying and prioritizing projects into the budgeting process, then providing 

oversight of the design and construction contracts to ensure compliance with assigned 

budget and schedule. 

PLEASE DESCRIBE YOUR PROFESSIONAL EXPERIENCE AND 

EDUCATION. 

I joined EWUS through the acquisition of Arizona-American Water in 2012. Prior to 

that, I was employed by Arizona-American Water beginning in 2006. My role with the 

Company since November 201 1 is as Director of Engineering where I am responsible for 

the duties described above for the Company’s Arizona and New Mexico regulated utility 

operations. My role from January 2010 to November 201 1 was as Director of Operations 

for Central Division where I was responsible for the operation and business performance 

of the Company’s water and wastewater services in the Sun City, Sun City West, and 

Agua Fria Districts. Prior to becoming the Director of Operations, I held the position of 
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Engineering Manager of Developer Services for the Company. I was responsible for the 

agreements, design, planning, construction, budgeting, and compliance related to 

development activity €or all state operations. Prior to this role, I held the position of Sr. 

Operations Engineer of Developer Services. 

Prior to joining the Arizona-American, I was employed from 2005 to 2006 by NVR, Inc., 

a national homebuilder, as the Land Development Manager. Before that, from about 

1996 to 2005 I was employed by Pennsylvania-American Water Company in Coatesville, 

Pennsylvania district as Sr. Engineer and for some duration as IT Manager. Prior to that, 

from 1994 to 1996, I was Engineering Supervisor for Erie City Water Authority. Lastly, 

my career in the water industry began in 1994 as a water treatment plant operator for the 

City of Harrisburg Authority. 

PLEASE DESCRIBE YOUR EDUCATIONAL BACKGROUND. 

I am currently enrolled at Ottawa University pursuing a Master's Degree in Business 

Administration. I received a Bachelor of Science degree in Environmental Engineering 

from Pennsylvania State University in 1994. I have also completed various water-related 

technical courses that include water production and distribution, wastewater treatment, 

water distribution, water quality protection, cross-connection control, and water and 

wastewater management. 

ARE YOU A REGISTERED PROFESSIONAL ENGINEER OR CERTIFIED 

OPERATOR? 

Yes. I am a registered Professional Engineer in the states of Arizona and Pennsylvania 

and certified in Arizona as a Grade 2 Water Treatment Plant Operator and Grade 2 

Wastewater Collection System Operator. 
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HAVE YOU PREVIOUSLY TESTIFIED BEFORE THIS COMMISSION? 

Yes. 

PURPOSE OF TESTIMONY 

WHAT IS THE PURPOSE OF YOUR TESTIMONY 1N THIS CASE? 

Please see the executive summary of my direct testimony. 

POST-TEST YEAR CAPITAL PROJECTS 

IS THE COMPANY PROPOSING ANY POST-TEST YEAR PLANT 

ADDITIONS? 

Yes. Chaparral City Water Company (“CCWC” or “Company”) is proposing post-test 

year plant additions of $3,884,763, see Company witness Ms. Hubbard Exhibit Schedule 

B-2 ADJ SLH-1. All of the proposed additions are necessary investments for the 

Company to continue to provide its customers with quality water service. Each of these 

projects complies with the Commission’s current requirements for inclusion of post-test 

year plant. Below is an explanation of each of the post-test year plant additions. 

A 

The Company has two sources of water supply. The primary source is the Central 

Arizona Project (“CAP”) canal by means of a pump station and a five mile pipeline to the 

Shea Water Treatment Plant. The second source is groundwater from Well #10 and 

previously from Well #11, which is currently not in-service, see section C below. 

Renewable surface water from the Colorado River is the primary source of supply, with 

groundwater used during peak demand conditions. On January 22,2001, the EPA adopted a 

new standard for arsenic in drinking water at 10 parts per billion (ppb), replacing the old 

standard of 50 ppb with system compliance date of January 23,2006. Well #IO has 

arsenic concentrations up to 15 ppb. 

Well #10 Arsenic Removal Facilitv - Proiect #170974 
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In 2007, the Company made system modifications and implemented a temporary 

blending plan to allow water from Well #10 to be blended with treated surface water 

from the Shea Water Treatment Plant to achieve compliance with the Arsenic Rule. The 

plan was approved by Maricopa County Environmental Health Services as an interim 

measure until construction of an arsenic removal facility was completed, which is 

included as Exhibit ICC- 1. The blending plan was approved as “interim” because 

blending at this facility is problematic. If the surface water supply is disrupted, then Well 

# 10 cannot meet the arsenic requirements. Also, since there is no storage at this plant, the 

blend requires a looping of system water back to the plant to supply blend water. This 

looping of system water causes arsenic levels to concentrate over time and use of the 

blend becomes ineffective. This compromises the Company’s ability to provide a safe 

water supply to its customers. 

The risk of disruption to surface water supply could be caused by service disruption at the 

CAP canal, the Shea Water Treatment Plant, the CAP Pump Station, or the five mile 

transmission main. Loss of system supply would require that water use, especially in the 

summer, be curtailed drastically by our customers. If water use were not curtailed 

sufficiently, the reservoir and portions of the system would run dry within one day. This 

would require reporting loss of pressure and sanitary conditions to the Arizona 

Department of Environmental Quality, Maricopa County Department of Environmental 

Services, and the Arizona Corporation Commission. 

The Arsenic Removal Facility at Well #10 provides benefits in both water quality and 

water reliability to the Company’s customers. Before the well was treated for arsenic, 

there was no firm water supply; in the case that the surface water supply was interrupted, 

the well could also not operate due to blending requirements. Essentially, this project 

increased the firm water supply to 1700 GPM by eliminating the need to blend Well #10 
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water with the Shea Water Treatment Plant treated surface water source. Additionally, 

water from Well #10 will be used to assist in the reduction of total trihalomethane 

(TTHM) compounds, which typically are found in higher levels in surface water, 

therefore reducing future capital expenditures needed for compliance with TTHM 

regulations in the system. 

The arsenic treatment facility improvements were based on the engineering design 

completed by the Company’s consultant in 201 1, which is included as Exhibit ICC-2. 

Arsenic treatment is accomplished using granular ferric hydroxide media in a two media 

vessel configuration. Construction of the facility began in 20 12, and on January 22,20 13, 

MCESD issued an Approval to Commence Operations. Validation testing commenced 

on January 28,201 3, and MCESD gave approval to proceed with commissioning testing 

on February 5,2013, allowing the well to be placed in-service at that time. The facility 

passed commission testing, and received final approval of construction from MCSED on 

April 5,2013 (see permit included as Exhibit ICC-3). Final accounting for this project is 

expected to be completed in April 2013 at an estimated total project cost of $793,374. 

B 

Reservoir #2 is the largest potable water storage tank in the CCWC water system at 1.5 

million gallons and is the most critical reservoir to the overall system operation. 

Reservoir #2 feeds Zone 1 customers, as well as the three reservoirs in Zone 2, which 

then feed Zones 3’4, and 5. The reservoir was inspected in two stages, first on February 

27,2012, and then on March 21-23,2012. The inspection found that the reservoir was in 

need of extensive and immediate repairs. The inspection reports are included as Exhibits 

ICC-4 and Exhibit ICC-5 

Reservoir #2 Structural Improvements - Proiect #170970,170975,379070 
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The inspection of Reservoir 2 found that the roof structural support needed rebuilding 

and that internal ovefflow weir was too small; these conditions could inhibit the flow out 

of the tank, potentially causing the roof to be pushed up and fail from the water pressure. 

The overflow piping and weir had rusted loose from the wall and a high probability of 

failure existed. Failure to rehabilitate and rebuild the tank would result in the tank failing 

and not being available for service. In addition, a failure of the tank could result in 

severe damage to Company and other downstream property. The loss of this tank would 

put all zones in the CCWC system at risk of running out of water. All other zones in the 

system rely on this tank directly or indirectly. The tank rehabilitation required rebuilding 

the structural integrity of the tank, repairing and replacing structure, replacing the 

undersized and failing overflow piping system, extending tank over flow pipe to drainage 

area, adding safety features to bring it into compliance with current regulations, removing 

chloride buildup on the interior steel walls and floor, and sand blasting and applying a 

new coating system to the tank. The majority of the improvements are completed. The 

external overflow piping from the reservoir to the adjacent wash was completed on April 

5,2013, after which the reservoir was disinfected, filled, and samples pulled for 

bacteriological and VOC testing, The reservoir was placed back in-service on April 10, 

20 1 3. Final accounting for this project is expected to be completed in April 20 13 at an 

estimated total project cost of $595,860. 

C 

The purpose of a comprehensive planning study (CPS) is to recommend capital 

improvement projects that are necessary in order to continue to provide safe, adequate 

and reliable water service. Recommended improvements will ensure that CCWC can 

continue to supply domestic, commercial, and industrial customer demand, and meet 

federal, state, and local regulatory requirements. Recommendations included in a 

Comprehensive Planning Studv - Proiect #170973,270980,270983 
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comprehensive planning study address improvements that contribute toward better 

quality and service to the Company’s customers and provide a tool for the Company’s 

management to assist in the long-term planning process and operation of the company. 

After EWUS acquired CCWC, it was important for the Company to complete a CPS to 

assess the system capabilities, vulnerabilities, and improvements. The CPS study 

examines in detail customer demand projections, sources of supply, water treatment 

facilities, water distribution, pumping facilities, storage, and water quality regulations. 

As part of the Company’s overall effort to complete a comprehensive planning study 

(CPS), an engineering investigation and testing of Well #11 was required to determine its 

condition, production capability and water quality in order to help determine options to 

bring back into service. The investigation and testing was conducted from August to 

September 2012 and the report was completed in March 2013. The investigation and 

testing found the well could produce about 2,500 gpm if improvements are made to the 

well casing, the pump and motor are replaced, and new electrical and control sub-systems 

are built. The arsenic level in this well was 9.5 ppb which is slightly below the arsenic 

MCL of 10 ppb. The results and report from the Well #11 investigation and testing will 

be incorporaied into the Chaparral CPS effort in order to determine the best alternatives 

for Well #11 in context of the overall system operation now and in the future. 

Final accounting for the CPS is expected to be completed in June 201 3 at an estimated 

total project cost of $132,558. 

D 

The Company recently commenced replacement of its existing legacy phone system at 

TeleDhone System Umrade (IPT Telephony) - Pro~iect #270981 

the CCWC Office with a new modern IP Telephony system that can better support the 

Company’s business and customer service requirements. The work consists of deploying 

a Cisco IPT Phone system at the CCWC Office with unique numbers to each phone 
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station, a basic hunt group feature for the call center staff which will ring one or more 

phones simultaneously, and integration of the CCWC office with the existing EPCOR 

Water USA telephony network. The IPT Telephony project is expected to be completed 

and in-service by April 30,2013. Final accounting for this project is expected to be 

completed in May 20 13 at an estimated total project cost of $59,000. 

E 

This a blanket RP work order number for distribution system improvements related to 

service lines. The amount in CWIP is for service line work completed in November and 

December of 2012. The project remained in CWIP after 2012 year-end because the 

Company was integrating CCWC into its business systems and processes and wanted 

adequate time to properly account for actual costs incurred. The final cost of the work 

completed was $53,577. 

Distribution System Improvements - Proiect #270975 

F 

The filter media was replaced in 2012 for one of the three contact and filter modules at 

the Shea Water Treatment Plant. The project is post-test year only because the work order 

for the project was not closed prior to the 2012 year-end, as the Company was 

integrating CCWC into its business systems and processes and wanted adequate time to 

properly account for actual costs incurred. The final cost of the project was $59,369. 

Shea Water Treatment Plant Filter Media - Proiect #270976 

G 

This a blanket RP work order number for miscellaneous tools and equipment required for 

the CCWC operations. The amount in CWIP is for a new air conditioning unit and meter 

testing bench purchased and installed in November and December of 2012. The project 

remained in CWIP after 2012 year-end because the Company was integrating CCWC into 

Tools and Equipment - Proiect #270982 
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its business systems and processes and wanted adequate time to properly account for 

actual costs incurred. The final cost of the project was $3 1,777. 

H Vehicles - Proiect #270988 

This a blanket RP work order number for vehicle purchases required for the CCWC 

operations. The amount in CWIP is for a Club Car purchased for the meter reading in 

November 2012. The project remained in CWIP after 2012 year-end because the 

Company was integrating CCWC into its business systems and processes and wanted 

adequate time to properly account for actual costs incurred. The final cost of the project 

was $9,248. 

I 

The contact and filter modules at the Shea Water Treatment Plant use pneumatically 

operated valves along with numerous other supporting check and pressure relief valves 

ranging from 6” to 24” in diameter. These valves are critical to the operation of the plant 

since they all work together to allow for automatic initiation of backwashes, filter to 

waste, and production modes. The valves have reached the end of their useful lives and 

no longer operate effectively. Most of the valves are leaking air from the pneumatic 

operator. In 2012, the Company replaced 35 of the valves and by year-end 2013, the 

Company plans to replace the last remaining 33 valves in need of replacement as listed in 

the Exhibit ICC-6. The total project cost is estimated at $350,000. 

Shea Water Treatment Plant Improvements Phase 2 - Proiect #379071 

J 2013 Recurrinp Projects - Distribution - Proiect #379101,379104,379107, 

379670,379671 

Every year, the Company budgets to replace and repair aged infrastructure that is 

recurring in nature such as meters, services, valves, hydrants, mains, vehicles, tools and 

equipment. By year-end 20 13, the Company plans to spend an estimated $1.14M 
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Install VFDs on 2 HSP pumps 
Install Zone 1 Flow Meter 
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Estimated 
cost 

$50,000 

$50,000 

$40,000 
$60,000 

replacing services, meters, mains, valves, hydrants, and electrical systems. Many of these 

are the same type of projects that will be included in the hture SIB Mechanism as 

discussed in my testimony below. 

Replace backwash flow meter 

TTHM Spray Aeration and rechlorination at Reservoir 5 

K 

The Company budgets to replace and repair other assets identified by the Company's 

operations management team. The projects are to replace or improve existing 

infrastructure, typically the plant related assets. By year-end 20 13, the Company plans to 

spend an estimated $0.65M on the projects identified in the table below. 

2013 Recurring Proiects - Facilities - Proiect #379072 

$6,000 

$60,000 

SCADA Shea Plant 
SCADA Reservoirs and Booster Stations 

Well 10 valve modification for series operation 

Replace Well 10 8"and 10" flow meters I $18,000 

$50,000 
$1 70,000 

$6,000 

Replace Valve and 200' main at Saguaro and Palisades 

Replace, upsize and re-pipe 10 PRV's 
PRV vault improvements 

$60,000 

$45,000 
$35 .OOO 

2013 Rp Miscellaneous Projects Total Cost I $650,000 
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SYSTEM IMPROVEMENT BENEFITS MECHANISM 

IS THE COMPANY REQUESTING A SYSTEM IMPROVEMENT BENEFITS 

(“SIB”) MECHANISM IN THIS CASE? 

Yes, as described by Mr. Broderick, CCWC is requesting a SIB mechanism to, in part, 

reduce the harmful impact of regulatory lag between rate cases, to reduce the frequency 

of future rate cases, to reduce the magnitude of increase in customer bills following rate 

cases and to maintain and improve the performance of CCWC’s water system for 

customers. 

IN WHICH DOCKET DID THE SPECIFICS OF THE SIB MECHANISM ARISE? 

Currently, the specific details for that mechanism are set forth in a Settlement Agreement 

docketed on April 1,201 3 in Phase 2 of Arizona Water Company’s Docket No. W- 

0 1 145A- 1 1-03 10. EPCOR Water Arizona, Inc. intervened and participated in Phase 2 

and was a signatory to the Settlement Agreement. CCWC also supports the Settlement 

Agreement. 

WHAT DOES THE SIB SETTLEMENT AGREEMENT REQUIRE CCWC TO 

PROVIDE THE COMMISSION IN CCWC’S NEW GENERAL RATE CASE? 

In addition to making a request for the SIB mechanism, which CCWC is doing here, the 

Company must also provide a list of SIB eligible projects and an estimation of the capital 

costs for each project. As detailed in the Settlement Agreement, the Commission 

approved projects that are included in the surcharge must be completed and placed in 

service prior the applicable surcharge taking effect. However, a utility may seek 

approval from the Commission to add a project not on its approved list if circumstances 

require the Company to undertake such a project. 
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IS THE COMPANY PROPOSING QUALIFYING PROJECTS FOR A SYSTEM 

IMPROVEMENT BENEFITS MECHANISM IN THIS CASE? 

Yes, as further described in the Settlement Agreement SIB Table that is attached as 

Exhibit ICC-7. The Company is proposing capital projects related to the following 

categories for inclusion in a SIB Mechanism: 

NARUC # Description 
33 1 
333 Services 
334 Meters 
335 Hydrants 

T&D Mains and Valves 

As set forth in Section 6.4 of the Settlement Agreement in Docket No. W-01145A-11- 

03 10, each of these types of plant is eligible to be included in a SIB Mechanism. 

WHAT WAS THE PREVIOUS 5-YEAR SPEND ON DISTRIBUTION SYSTEM 

REPLACEMENTS THAT TODAY WOULD QUALIFY FOR THE PROPOSED 

SIB MECHANISM? 

Below is a Table IV-I of the prior 5-year capital spending that today would be eligible for 

the SIB Mechanism. 

Table IV-I 

HYDRANTS 18 $28,800 37 $59,200 19 $30,400 52 $83,200 45 $72,000 171 $273,600 34 $1,600 

VALVES 0 S o 0  5 0 0  $0 3 $25,854 4 $l3,065 7 $38,919 4 $5,W 
Total $ 5 5 4 9  $473,765 $548,863 Snqw $589,285 52,940,833 

WHAT ARE THE FORECASTED SYSTEM IMPROVEMENTS THE COMPANY 2. 
IS PROPOSING TO COMPLETE UNDER THE SIB MECHANISM? 
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4. Table IV-I1 below summarizes the estimated project quantities and spending per category 

by year for the next five years. Detail project descriptions are shown on the SIB table 1 

included as Exhibit ICC-7. The Company is proposing to invest $8.9M in system 

improvements over the next 5-years using the SIB Mechanism. The annual costs and 

counts are expected to fluctuate to some degree based on field conditions and business 

requirements during each year. The Company will submit updates as required by the 

Commission using the SIB annual worksheet for review by Commission Staff. 

2. 

4. 

Table IV-2 

THE PROPOSED 5-YEAR INVESTMENT LEVEL IS MORE THAN THE 

PREVIOUS SPEND. PLEASE EXPLAIN THE REASON FOR THE INCREASE. 

The prior owner of CCWC did not replace and maintain assets in the CCWC system at 

levels commensurate with industry standards; the assets were replaced on a reactive basis 

only after they failed. Water utility infrastructure, or any infrastructure for that matter, 

requires a continuous infrastructure replacement program as the assets age. Without a 

proper annual asset replacement program, the water system becomes inefficient, begins to 

fail, and replacement costs are only pushed down the road at ever increasing costs. 

EWUS is committed to delivering high quality and reliable water service to its customers. 

This commitment requires higher levels of infkastructure replacement in the CCWC 
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system than has occurred in the past. As set forth below, the Company will proactively 

approach necessary replacements and improvements to the distribution system. 

CAN YOU PLEASE PROVIDE SOME BACKGROUND ON THE CATEGORIES 

OF PROJECTS PROPOSED FOR THE SIB MECHANISM? 

Certainly. I’ll describe the projects by NARUC account. 

A 

The CCWC system contains an estimated 4,600 distribution system valves. The majority 

of the valves in the system are butterfly valves. When the majority of Fountain Hills was 

developed, the owner of the water system (also the land developer) installed butterfly 

valves because they cost less than gate valves, which are better suited for installation in 

distribution systems. The operating gate of a butterfly valve stays in the flow stream at all 

times, with gears rotating the gate from open, parallel to the flow, to closed, 

perpendicular to flow. In addition, since CCWC system’s butterfly valves are older, the 

operating gate is cast iron with no rubberized epoxy coating like current valves. 

Therefore, the combination of the operating gate located in the flow stream and exposed 

iron creates an ideal environment for the accumulation of tuberculation on the valve 

components, which seizes the valve in the open or closed position or prevents the valve 

from operating properly. Below are pictures of butterfly valves replaced in the CCWC 

system. 

331 - Transmission & Distribution (T&D) Valves 
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Picture A-1 - Butterfly in CCWC system showing operating nut 

Picture A-2 - Accumulation of tuberculation on the butterfly operating gate 
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Picture A-4 - New gate valve installed to replace of an old butterfly valve 
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Historically, the valves were tested and replaced if found broken in coordination with the 

Town of Fountain Hills street improvement program, during main break repairs, or fire 

hydrant maintenance. However, the Company has found from its operational experience 

of the system that more valves need to be replaced and tested on an annual basis to 

improve system reliability and reduce customer service disruptions. The Company plans 

to systematically test and replace valves by 

system and system critical valves. The Company is targeting to replace 100 valves per 

year under this plan. The investment over five years for valve replacements is estimated 

at $2.8M. 

st sections of the 

B 333 - Services 

Again, when the developer built the majority of Fountain Hills, it installed single service 

lines to serve two properties. A single service was installed from the water main to a 

common property boundary at the curb line where a manifold was installed splitting the 

service line to feed two residential meters. So, throughout the system, the majority of the 

branched services are %” services supplying two ?A” meters, and in some cases, 1” 

services supplying two 1” meters. This causes problems with pressure and flow for the 

customers, and for the Company to terminate or shut-off service to a single customer. In 

addition, the service line material that was installed at the time was polyethylene service 

line pipe (“poly pipe”). The use of this material and installation are not appropriate for 

the CCWC system. The soil conditions and high system pressures cause a higher level of 

service line failures and leaks which contribute to unnecessary water loss and service 

disruption. The water from many service line leaks never surface because of the porous 

soil and can go undetected for a long time. Below is a picture of 2” service line that 
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recently failed in the CCWC system. Note the indentation on the left where a rock wore 

away the poly, eventually causing the line to split left to right. 

Picture B-1 - Black poly service line material failure 

Over the past five years, 690 service lincs failed at a cost of $2.5M, see Table IV-1 

above, which averages 138 service line failures per year. The Company replaces the 

single branchcd service lines with two new %” or 1” copper services, i .e.,  one service line 

for each metered customer. The CCWC system has approximately 12,600 residential 

accounts classified as 3/s” and 1” meters, and of those, the Company estimates that 3,050 

dual-feed poly pipe services remain. which translates to the installation of 6,100 new 

single-feed copper services. The Company’s plan going forward is to increase the rate of 

replacement and target a replacement rate of 250 services per year at an annual cost of 

about $0.9 million per year, for a total of $4.4 million over five years. 

c 334 - Meters 

The CC WC system has approximately 1 3,700 total customer accounts, residential and 

commercial. ‘The table included as Exhibit ICC-8 shows all the meter reading routes in 

the system with the number of meters per route, the average meter age, quantity of meters 

by size, and estimated cost to replace the meters (material and labor). As shown on the 

table, the weighted average meter age in the system is 10.2 years. Thc past 5-year average 
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annual meter replacement rate was 104 me :rs per year, which at that rate will t ver 

130 years to replace the meters in the system. The Arizona Department of Water 

Resources’ (AD WR) Modified Non-Per Capita Conservation Program (MNPCCP) is one 

of the regulatory programs for large municipal water providers in Active Management 

Areas, It is a performance-based program (Best Mana ent Practice or “BMP”) that 

participating water providers use to implement water conservation measures that result in 

water use efficiency in their service areas. ADurR’s BMP for meter replacement and 

testing requires 2” and smaller meters be replaced at a minim f e v s y  15 years. This 

meter replacement schedule or better is in-line with industry standards and is authorized 

by the Commission in EWUS’ other districts. Now that EWUS owns the CCWC system, 

the Company intends to bring the CCWC system into the ADWR meter replacement and 

testing BMP program compliance. Towards that effort, the Company is proposing to 

substantially increase the annual meter replacement program. The meter replacement 

program will target meter routes with the oldest meters first. The replacement program 

also contributes towards the Company’s efforts to reduce CCWC system non-revenue 

water (NRW) to below ten percent. In addition, nearly all the existing meters in the 

CCWC system are manual read meters which are grossly ineMicient to read compared to 

today’s automatic meter reading (AMR) radio meters. EWUS replaces all meters in its 

operating companies with the same common AMR meter and software platform, which 

increases meter reading efficiency, customer service, and employee safety. As shown in 

the table above, the Company plans to replace 1,3 8 1 meters per year on average over the 

next five-years and expects to continue at this pace until the all meters in the system are 

replaced. The meter replacement cost over five years is estimated at $1.3M. 
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D 335 - Hydrants 

The CCWC system contains approximately 1,600 fire hydrants. During the past five 

years, an average of 34 hydrants per year were replaced when they were found not to be 

operational by the Company or the Town of Fountain Hills Fire Department. The 

Company is proposing to increase that slightly to 50 hydrants per year in order to catch- 

up on hydrants needing replacement. In addition, repair parts for most of the fire 

hydrants in the CCWC system are no longer available because of their age, manufacturer 

and model--Dresser Model 300 and 500. Further, complicating the replacement of fire 

hydrants is the fact that the fire hydrant lateral valves are the butterfly type valves that I 

described above. The butterfly valves either do not work at all or provide limited shut- 

>* 

1. 

2. 

I. 

down of the lateral feeding the hydrant which means the hydrant cannot be replaced until 

a shut-down is achieved, Therefore, a shut-down of the water mains feeding the area is 

required, which causes service disruption to many customers. The fire hydrant 

replacement cost over five years is estimated at $0.4M. 

HAVE YOU INCLUDED THE REQUIRED SIB TABLE I IN SPECIFIC 

SUPPORT OF THE PLANS DESCRIBE ABOVE? 

Yes, it is included as Exhibit ICC-7. I ask the Commission to approve that table in its 

decision in this rate case as required by the SIB Settlement Agreement. 

HOW DOES CCWC SATISFY THE SIB ELIGIBILITY REQUIREMENTS OF 

SECTION 6.3 OF THE SIB SETTLEMENT AGREEMENT? 

The asset replacements as described above and in Exhibit ICC-7, meet the SIB eligibility 

requirements of Section 6.3.1 and 6.3.3. 

The distribution system valves qualify under 6.3.3.1 as a result of “a documented 

increasing level of repairs to, or failures of, a plant asset justifling its replacement prior 
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to reaching the end of its useful life (e.g. black poly pipe)” because of the high level of 

valve failures in the CCWC system. The valve failures also contribute to the Company’s 

non-account water as it takes longer to stop water loss during water main breaks and 

other repairs, which qualifies the valve replacements under Section 6.3.1 as a result of the 

Company’s non-revenue water exceeding 10 percent. 

The service lines qualify under the same 6.3.3.1 provision because the service lines are 

black poly lines and are failing at a high rate; and also under Section 6.3.1 because the 

service line failures and undiscovered leaks are contributing to the non-revenue water 

exceeding 10 percent. 

The replacements of manual read meters will contribute towards the Company’s efforts to 

reduce CCWC non-revenue water to below 10 percent and will increase meter reading 

efficiency, customer service, and employee safety. The meter replacements qualify for 

the SIB mechanism under Section 6.3.3.2 as “meter replacements for systems that have 

implemented a meter testing and maintenance program in compliance with AAC R14-2- 

408.E.”. In addition, these replacements also qualify under Section 6.3.1 as a result of 

the Company’s nonrevenue water exceeding 10 percent. 

The fire hydrants lines qualify under the same 6.3.3.1 provision because the fire hydrants 

are failing at a high rate and are not maintainable because parts are no longer available. 

The fire hydrants also qualify under 6.3.1 because the replacements add to the 

Company’s non-revenue water percent since the hydrants cannot be repaired but must be 

replaced, which requires the water mains to be shut-down and drained causing water to 

be wasted. 

WHAT FURTHER SUPPORT WILL THE COMPANY PROVIDE FOR 

INCLUSION OF THESE REPLACEMENTS IN THE SIB MECHANISM? 
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4. 

2. 
4. 

As part of the CPS process described above, the Company will also prepare an 

Engineering Planning Study supporting the need for replacement of these assets. The 

Company will also work with Staff during the pendency of this rate case to provide 

additional data and analysis supporting the need to replace these assets. 

DOES THIS CONCLUDE YOUR DIRECT TESTIMONY IN THIS CASE? 

Yes. 



EXHIBIT ICC-1 



Maricopa County 
Environmental Services 

Date: October 11, 2007 MCESD Project #: 201 1550 
10' hoenix, N. A2 85004 suite 
hone (602) 506-6666 
ax: (602) 506-6925 

Owner: Chaparral City Water Co. SYSTEM ID #: 04-07-017 

DD 602 5OG 6704 

ww.maricooa mvlenvsvc WITH STIPULATIONS 
CERTIFICATE OF APPROVAL OF BLENDING PLAN 

PROJECT DESCRIPTION: Chaparral City Water Company, Well 10 Blending Plan. The plan includes 
blending Well 10 groundwater (Zone 1) with treated surface water from Zone 2. The plan is an interim 
measure until CCWC installs an arsenic treatment facility at the well site. Well 10 has a maximum 
historic arsenic concentration of 15 ppb. The well production capacity is 1700 gpm at 70 psi. Zone 2 
water is produced at the Shea Surface Water Treatment Plant. It has a maximum historical arsenic 
concentration of 4 ppb and the pressure in Zone 2 averages 130 psi. 

Implementation of the blending plan requires upgrades that will be submitted to the Department for 
approval as a separate project. The upgrades include: installing an orifice plate into the Well 10 
discharge piping to reduce the capacity of the well to 1,090 gpm; adding an 8-inch pressure 
reducinglsustaining valve, flow meter, and electronic flow control valve to the supply pipeline from Zone 
2; and adding a 10-inch static mixer downstream from the blend point. If the blending flow from Zone 2 
cannot be maintained at the required set point, a PLC will automatically shut down Well I O .  

LOCATION: Fountain Hills, Maricopa County OWNER: Attention: Michael Thompson 
16402 E: Palisades 
ADWR #55-640786 
T3N, R6E, SEC 15 

Chaparral City Water Company 
12021 N. Panorama Drive 
Fountain Hills, AZ 85268 

Pursuant to AAC Title 18, Chapter 4, Article 5, or Chapter 9, Article 8, and Maricopa County 
Environmental Health Code Chapters I I  and V, approval to operate the above-described blending system 
as represented in the approved plan documents on file with the Maricopa County Environmental Services 
Department (MCESD) is hereby given subject to the following provisions: 

1. This certificate is based on submission of an Application for Approval of Blending Plan prepared by 
the Owner on 10/1/07, a Technical Memorandum Well 10 Blending Plan prepared by Thomas 
Galeziewski, P.E. (#21284) on 5/3/07, and supporting documents. 

2. This approval is void unless the facilities needed for blending receive a Certificate of Approval of 
Construction from the Department. 

3. Laboratory samples shall be taken on a weekly basis during the first month of blending operation to 
verify that the blending meets the arsenic MCL. The interlock that automatically shuts down Well 10 
if the blending flow from Zone 2 cannot be maintained shall be tested. Report the test results to the 
Department by letter within ten days of receipt of the laboratory results. 

4. No other wells or water sources shall be connected to the blending facilities without Department 
approval. Any change in the approved blending plan that may affect capacity, quality, flow, location 
or operational performance of the blending system shall be submitted to this Department for review, 
and Department approval shall be obtained prior to undertaking the work affected by the change. 

5. If the capacity (flow rate) of the well changes or if the arsenic concentration in the.water increases, 
the Department shall be immediately notified and a revised blending plan may be needed. 

6. Failure to comply with all conditions of this certificate shall result in forfeiture and cancellation of this 
permit and may require all contaminated wells to be shut down. 

7. MCESD reserves the right to modify the Approval of Blending Plan pursuant to future state 
regulations. 
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#2011550 
October 11,2007 

8. A minimum Grade 2 water distribution system operator, certified by the Arizona Department of 
Environmental Quality, shall oversee the efficient operation and maintenance of the facilities. 

9. The Owner shall send the Department monthly reports that include the results of its routine 
inspections and the description of any abnormal operating conditions experienced during the month. 
Submit the reports to MCESD on approved forms within 10 days of the end of the month, 

I O .  Representative(s) of MCESD shall be allowed access to the site to conduct inspections of this facility 
during reasonable hours. 

11. The facility shall meet all applicable sampling and reporting requirements under the Safe Drinking 
Water Act Rule, Title 18, Chapter 4 of the Arizona Administrative Code, and subsequent 
amendments. 

12. All materials or products that come into contact with drinking water or with water treatment chemicals 
shall conform to ANSVNSF 60 and 61 in accordance with AAC R18-4-119. 

13. Other than for the approved purpose of blending, no connection may exist between potable water and 
non-potable water. 

If this blending plan has not started within one year of the date of approval this approval will be void and a 
written extension of time shall be required. 

WATER AND WASTE MANAGEMENT DIVISION 

Plan Approval Date: October 1 I. 2007 

cc: ADEQ Drinking Water Section, 11 10 W. Washington Street, Phoenix, AZ 85003 
Utilities Division - Engineering Section, Arizona Corporation Commission, 1200 W. Washington 

Kevin Chadwick, PE, Manager, MCESD, Water and Waste Management Division 
John Kolman, RS, MCESD, Manager, Drinking Water Program 
Tom Galeziewski, PE, HDR, 3200 E. Camelback Rd., Suite #350, Phoenix, AZ 85018-2311 
MCESD File 

Phoenix, AZ 85007-2996 
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Executive Summary 

This report reviewed the existing conditions of the Well No. 10 facility, examined the well water 
quality data, established arsenic treatment system requirements, evaluated three arsenic 
treatment proposals, made recommendations for the arsenic treatment system design, included 
engineering design calculations and performed a preliminary cost estimate. The following is a 
summary of the project: 

Design 
Parameters 

Treatment System 
Configuration and 
Operation Modes 

Pretreatment 
Requirements 

Recommended 
Treatment System 
and reasons for 
the 
recommendation 

Other major 
recommendations 

Total system design flow: 1,700 gpm 
Arsenic treatment average flow: 850 gpm 
Average bypass flow: 850 gpm 

12 Hg/l 
Design blended As levels: Target=8pg/l, max=9 pg/l 
Design well water As level: 

Well pump discharge pressure: 170 psi to 75 psi 
Distribution network static Dressure: 160 osi to 65 Dsi 
System configuration: I Treatment/bypass/blend 
No of vessels: I Two 
Operation mode: manual 
Vessel configuration: Parallel operation 
p H  adjustment: Not recommended 
Pre-filtration: Not recommended 

I Pre-chlorination: I yes 
ISevern Trent Model EAS-4710 with E33 media 

The most generous scope of supply, but the lowest proposed 
equipment cost ($354,675) among the three treatment systems. 
The treatment system is the least affected by pH. It has the highest 
design BV with or without pH adjustment. 
The lowest O&M cost with or without pH adjustment. It has the 
lowest media replacement cost. 
It doesn't require pre-filtration as other two systems do. 
It has the lowest headloss through the media. This will allow the 
existing well pump to meet the pressure needs without a booster 
pump. 

'Additional testing for As (Ill), total As, Iron, pH, silica, manganese, 
vanadium, phosphate, sulfite and selenium 
Routine pH and arsenic monitoring 
SCADA monitoring of flow meters and gauges 
Replace the existing Clz analyzer with a new reagentless Hach analyzer 
including pH monitoring capability. 
Preliminary opinion of construction cost: 
Annual media O&M cost: 
1,000 gallon water treatment cost: 
Media reDlacemenffdisDosal cost: $205/cubic feet 

$1.21 million 
$1 28,472 
$0.34 Estimated Costs 
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I .O Project Background 

1 .I EXISTING CONDITION 

1.1 .I Project location 

The Chaparral City Water 
Company% existing Well No. 10 in 
the Town of Fountain Hills, Arizona 
is also known as Palisades Plant or 
Palisades well. This well is located 
immediately north of East Palisades 
Blvd, and approximately 1,000 feet 
east of Fountain Hills Blvd. The well 
facility is secured by concrete block 
walls on all sides. 

1 .I .2 Existing well and well 
pump condition 

The annual report filed with the 
Arizona Corporation Commission in 
2010 indicated this well was drilled 
in 1972. The well% ADWR (Arizona 
Department of Water Resources) ID 
number is 55-604786. The well is 
738 feet deep with 450 feet 20-inch 
diameter casing and 288 feet 16- 
inch diameter casing. Existing 
documents show that the well has a 
350 horsepower 7-stage vertical 
turbine pump. The pump (Model 
14M160) was manufactured by 
lngersoll Dresser. It was reported 
that this well has a production rate 
of 1,885 gpm or 2.71 MGD. The 
lngersoll Dresser pump curve 
indicated a pump capacity of 1,900 
gpm at 88 feet bowl head per stage 
or total 616 feet head (see 
Appendix A). 

A 2007 HDR Technical 
Memorandum for the existing blending system design stated that well pump has a capacity of 
1,700 gpm flow at approximately 70 psi discharge pressure. 

1.1 
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Recent discussions with the operator indicated that the existing pump% operating flow without 
the present blending system is about 1,700 gpm at approximately 70 psi to 75 psi discharge 
head. 

The distribution network% static pressure at the connection with the pump discharge varies from 
60 psi to 65 psi based on pressure gauge readings. 

1 .I .3 Well water arsenic levels 

The existing blending system designed by HDR in 2007 was based on 15 vg/l arsenic in the well 
water, the maximum testing value from 1999 to 2006. The average value of the 1999 to 2006 
arsenic test data was 12.6 pgll. However, testing data from 2008 to 2011 showed that arsenic 
level in the water from the well varied from 2.2 pg/I to 11 pg/l, with an average value of 7.7 pg/I. 
The recent years testing data suggested that arsenic level in the well water is trending down, 

1.1.4 The existing blending system 

The existing blending system for the Well 10 was installed in 2007 to ensure consistent 
compliance with arsenic limit. Water from Zone 2 supplied by the 15 MGD Shea Water 
Treatment Plant (WTP) is used to 
blend with the well water. The 
blended water is supplied to Zone 1 
distribution network. 

The source water of the Shea WTP 
is central Arizona Project (CAP) 
water from Lake Pleasant and 
Colorado River. According to the 
2007 HDR Technical Memorandum, 
arsenic concentrations in the CAP 
water varied from 2 pg/l to 4 pg/l 
with an average value of 2.8 pg /I 
based on testing data from 2001 to 
2005. The blending system design 
was based on 4 pg/I arsenic in the 
Shea WTP water. 

The blending system was designed to use 1,310 gpm flow through a 8” pipe line from Zone 2 for 
blending with -1,090 gpm flow from the 1 0  well discharge line into Zone 1. The blending is 
accomplished by a I O ”  Komax static mixer located immediately downstream of the two flow 
streams junction point. The well pump capacity is restricted with a Rosemount Model 1495 
orifice plate installed on the discharge pipe. Other devices used for blending operation and 
control include flow meters, pressure reducing and sustaining valve, electronic control valves, 
and pressure gauges. 
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1 .I .5 Other existing facilities and operation control 

In addition to the well, well pumps and the blending system, currently the well water supply 
system also includes a liquid sodium hypochlorite feed system, chlorine residual monitoring 
system, a well water pump to waste system, a lined pond for receiving the pump to waste 
stream, a radio SCADA system, and a building for housing the disinfection system and the 
chlorine residual analyzer. The lined pond is drained by gravity via a 4” pipe to a sanitary sewer 
system operated by Fountain Hills Sanitary District. The pond provides temporary storage for 
flows exceeding the drain capacity. 

Currently Well No. 10 is operated only at high demand times for supplementing water supply to 
the distribution system. Operation of the well pump and the blending system is controlled by a 
PLC. When system demand requires water supply from the well, the well pump and the 
blending system is automatically started based on level signals from Reservoir No.? in Zone 1 
of the distribution system. The system will automatically shut down based on a high system 
pressure signal from Reservoir No.1. The system can also be remotely started or shut down by 
operators via the SCADA system. 

1.2 PROJECT PURPOSE AND OBJECTIVES 

The current blending practice of mitigating arsenic levels runs the risk of either not complying 
with the MCL or not supplying any water should the CAP water supply be interrupted. Therefore, 
EPCOR USA Chaparral City Water Company (CCWC) wanted to replace the existing blending 
system with an arsenic treatment system for ensuring consistent compliance with arsenic limit 
requirement at all times. This will also allow CCWC to increase water supply from this well to its 
maximum operating capacity of approximately 1,700 gpm and increase overall system water 
supply reliability. Additional benefit includes potential reduction of TTHM levels in the water 
supply system because Shea WTP treats CAP water that has high TOC levels. 

CCWC also requested Stantec to investigate the feasibility of using chloramines for disinfection 
at Shea WTP for reducing TTHM formation. If chloramines disinfection is feasible for 
implementing at Shea WTP, chloramines disinfection must also be used at Well No. 10 for 
system consistency. But study and design of the chloramination is out of the scope of this 
project. 

Additionally, the operator has requested to replace the existing ProMinent chlorine residual 
analyzer with Hach chlorine analyzer because the ProMinent analyzer does not work well and is 
difficult to calibrate. 
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2.0 Arsenic Water Chemistry and Regulation 

2.1 ARSENIC BACKGROUND AND HEALTH EFFECT 

Arsenic is found in the environment in rocks, soil, water, air, and in biota. Natural concentrations 
of arsenic in soil typically range from 0.1 to 40 mgkg. Higher concentrations are found in some 
igneous and sedimentary rocks, particularly in iron and manganese ores. Other natural sources 
of arsenic include volcanism and forest fires. Through erosion, dissolution, and weathering, 
arsenic can be released to ground water or surface water. 

Arsenic is also released from a variety of human activities. Almost 8 million pounds of arsenic 
and arsenic containing compounds were released into the environment in 1997. Arsenic is 
found in the preservative chromated copper arsenate (CCA) used to preserve wood. 90% of all 
arsenic consumed in the U.S. is used in the production of CCA. Arsenic can be a by-product of 
mining and smelting, and is of particular concern in old waste disposal sites (e.g., mine tailings). 
In agriculture, organic arsenic is a constituent of organic herbicides and is a constituent of feed 
additive for poultry and swine. Other industries and processes which use or release arsenic: 
e Manufacturing of metals and alloys; 
e Petroleum refining; 

Pharmaceutical, glass, and cement manufacturing; . Production of lead-acid batteries; 
Production of a particular semiconductor used in computers and other electronic 
applications; 
Burning of fuels and wastes: and 

e 

. 

. Pulp and paper production. 

Arsenic can combine with other elements to form inorganic and organic arsenicals. In general, 
inorganic derivatives are regarded as more toxic than the organic forms. While food contains 
both inorganic and organic arsenicals, primarily inorganic forms are present in water. Inorganic 
arsenic, considered to be the more toxic form, is found in ground water, surface water, and 
many foods. Chronic exposure to high levels of inorganic arsenic in drinking water has been 
found to result in a variety of adverse health effects, including skin and internal cancers and 
cardiovascular and neurological effects. Exposures to organic forms of arsenic also occur 
through ingestion of food and metabolism of ingested inorganic arsenic. Experimental data on 
the effects of organic forms of arsenic are not as well characterized as those for inorganic 
arsenic, and thus are the subject for future research. Although people may be exposed to 
arsenic from industrial sources, as noted above, consumption of food and water is the major 
source of arsenic exposure for the majority of U.S. citizens. 

Arsenic’k carcinogenic role was noted over 100 years ago (NCI, 1999) and has been studied 
ever since. The Agency has classified arsenic as a Class A human carcinogen, “based on 
sufficient evidence from human data. Increased lung cancer mortality was observed in multiple 
human populations exposed primarily through inhalation. Also, increased mortality from multiple 
internal organ cancers (liver, kidney, lung, and bladder) and an increased incidence of skin 
cancer were observed in populations consuming drinking water high in inorganic arsenic.” 
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A 1999 NRC report on arsenic states that "epidemiological studies _.. clearly show associations 
of arsenic with several internal cancers at exposure concentrations of several hundred 
micrograms per liter of drinking water." Ten epidemiological studies covering eight organ 
systems have quantitative data for risk assessment (NRC, 1999, Table 4-1). The organ systems 
where cancers in humans have been identified include skin, bladder, lung, kidney, nasal cavity, 
liver, and prostate. Table 10-6 of the same NRC report provides risk parameters for three 
cancers: bladder, lung, and liver cancer. Considering all cancers in aggregate, the NRC states 
that "considering the data on bladder and lung cancer in both sexes noted in the studies ... a 
similar approach for all cancers could easily result in a combined cancer risk on the order of 1 in 
100" (at the current MCL of 50 pg/L). 

In addition to cancer, NRC (1999) reported that arsenic exposures have been linked to other 
adverse health effects. These include thickening of the skin, effects on the nervous system such 
as tingling and loss of feeling in limbs, hearing impairment, effects on the heart and circulatory 
system, diabetes, developmental effects, and effects on the gastrointestinal system and liver. 

2.2 GENERAL ARSENIC CHEMISTRY 

The valence and species of inorganic arsenic are dependent on the oxidation-reduction 
conditions and the pH of the water. As a general rule of thumb, the reduced, trivalent form 
[As(lll)] normally is found in groundwater (assuming anaerobic conditions) and the oxidized, 
pentavalent form [As(V)] is found in surface water (assuming aerobic conditions); this rule does 
not always hold true for groundwater, where both forms have been found together in the same 
water source. Arsenate exists in four forms in aqueous solution, depending on pH: H3As04, 
H2As04-, HASO:-, and As04%. Similarly, arsenite exists in five forms: H&s03+, H&03, 
H2As0<, HASO:-, and AsO3>. As shown in Figure 2-1, which contains solubility diagrams 
for As(lll) and As(V), ionic forms of arsenate dominate at pH>3, while arsenite is neutral at pHe9 
and ionic at pH>9. 

Unlike other toxic trace metals whose solubility tend to decrease as pH increases, most 
oxyanions, including arsenate (As5'), tend to become more soluble as pH increases. When most 
other metals become insoluble within the neutral pH range, arsenic is soluble at even near- 
neutral pH in relatively high concentrations. That is why groundwater is easily contaminated with 
arsenic and other oxyanions. 

As(lll) exists in most natural water as As(OH)~ and is more mobile than As(V), H(As)04,because 
it is less strongly absorbed on most mineral surfaces than the negatively charged As(V), thus it 
is commonly more prevalent in water. Unfortunately, studies have shown that most treatment 
technologies are more effective in removing A s 0  as opposed to As(lll). Therefore, the majority 
of the treatment options require a pretreatment process to convert As(1ll) to As(V). 

Treatment technologies with adsorptive media for arsenic removal often function by adsorbing 
arsenate onto granules. Therefore, the valence and species of soluble arsenic are very 
important in evaluating arsenic removal. 
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Figure 2.1: Concentrations - pH Diagrams For As(lll) and As (V) 
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2.3 DRINKING WATER ARSENIC REGULATION BACKGROUND 

In 1924, The U.S. Public Health Service established an arsenic drinking water standard for 
interstate water carriers of 0.05 mg/l. The 1974 Safe Drinking Water Act (SDWA) mandates that 
the U.S. Environmental Protection Agency (EPA) identify and regulate drinking water 
contaminants that may have adverse human health effects and that are known or anticipated to 
occur in public water supply systems. On December 24, 1975 under the SDWA authority, €PA 
established a maximum contaminant level (MCL) for arsenic at 0.05 mg/L. Amended in 1996, 
the SDWA required that EPA develop an arsenic research strategy and publish a proposal to 
revise the arsenic.MCL by January 2000. On January 18, 2001, EPA finalized the arsenic MCL 
at 0.01 mg/L (EPA, 2001). In order to clarify the implementation of the original rule, EPA revised 
the rule text on March 25, 2003, to express the MCL as 0.010 mg/L (10 vg/L or ppb) (EPA, 
2003). The final rule requires all community and non-transient, non-community water systems to 
comply with the new standard by January 23, 2006. To satisfy the arsenic monitoring 
requirements, all surface water systems must complete monitoring for the revised arsenic MCL 
by December 31 , 2006, and all groundwater systems must complete monitoring for the revised 
MCL by December 31, 2007 (40CFR 141,23(c)(l)). 
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3.0 Water Quality Data and Design Requirements 

3.1 WELL NO. I O  WATER QUALITY DATA 

A grab sample was taken on June 22, 201 1 from Well No.10 water for a comprehensive water 
quality analysis. The analytical parameters were determined based on requests from arsenic 
treatment system suppliers (Siemens, Severn Trent and Layne Christensen). Table 3.1 is a 
summary of the test results. Table 3.2 is a summary of available arsenic test data from 2008 to 
present. 
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Copper 
Cadmium 

0.02 mg/l 
ND 

Chromium (VI) 
Chromium (Ill) 
Color 
DOC 
Iron, Dissolved 
Lead 
Mercury 
Phosphate 
Molybdenum 
Vanadium 
Strontium 
Zinc 
Nickel 

Table 3.2 - Arsenic Monitorina Data Summarv 

0.0069 mg/l 
ND 
<I 
ND 
ND 

ND 
NO 
ND 

0.01 5 mg/l 
0.43 mg/l 
ND 
ND 

0.0026 mg/l 

7/23/2008 
8/6/2008 
1 /28/2009 
2/4/2009 
311 812009 
411 5/2009 
711 /2009 
10/7/2009 
1 /27/2010 
4/20/2010 
2010 annual report 
6/22/2011 
Minimum 
Maximum 
Average 

The test data in Table 3.1 show that silica in the well water was very high, exceeded typical 
desired value of 20 mg/l or less for arsenic treatment with iron based media. Turbidity of the well 
water was also higher than desired maximum value of 0.5 NTU. This means that pre-filtration 

0.0022 mg/l 
0.01 1 mg/l 
0.0069 mg/l 
0.008 mg/l 
0.0071 mg/l 
0.0077 mg/l 
0.0068 mg/l 
0.0059 mg/l 
0.0097 mgll 
0.0062 mgll 
0.0093 mg/l 
0.01 1 mg/l 
0.0022 m gll 
0.01 1 mgll 

0.0077 mgll 
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may be required for some arsenic treatment systems for reducing headloss through the iron 
based media. While the pH of the well water is within the typical range of the arsenic treatment 
system, it is on the high side, and less desirable. 

Data in Table 3.2 shows that arsenic level in the well water varied from 0.0022 mg/l to 0.011 
mgll or 2.2 pg/l to 11 pg/l. The maximum arsenic level is slightly above the MCL value of 10 pg/l. 
A vast majority of these arsenic values were below the MCL value. 

However, since test results from grab samples represent only the water quality at the time the 
sample was taken, actual operating performance of the arsenic treatment system designed in 
accordance with these water quality test data may differ from the design performance if water 
quality varies. Additional tests should be performed before operation begins or during initial 
operation period so that appropriate adjustment can be made for optimal performance and 
consistent arsenic limit compliance. 

3.2 DESIGN PARAMETERS AND REQUIREMENTS 

3.2.1 Design Parameters 

Arsenic treatment equipment vendors have different concerns regarding the constituents in the 
well water. Vendors are required to prepare their design proposal based on the data presented 
in Table 3.1 since that is the only available water quality data for Well No. 10. 

The only exception is total arsenic design value. The proposed total arsenic design value is 12 
pg/I with consideration of a 1 pg/1 safety factor based on the maximum detection level of 11 pg/l. 

3.2.2 Design Requirements 

3.2.2.1 Design Flow 
The total system design flow requirement is 1,700 gpm. This flow is determined based on 
maximum operating flow of the existing well pump and well capacity. The arsenic treatment 
average flow is 850 gpm or 50% of the system design flow. 

3.2.2.2 Well Pump Discharge Pressure 
The arsenic treatment system shall be designed based on 70 psi to 75 psi discharge pressure of 
the well pump. 

3.2.2.3 Treatment Configuration and Targeted Arsenic Level 
The arsenic treatment shall be a treatment/bypass/blending system. With this configuration, 
portion of the flow will be treated and the remaining portion will be bypassed. The treated flow 
and the bypassed flow will then be blended to achieve a targeted arsenic level of 8 pg/l, and 
maximum 9 pg/I prior to entry into the water supply distribution network. 

The benefits of this treatment configuration include low operating cost, extended media life, 
small size of the media vessel and low capital cost. 
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The arsenic treatment system shall consist of minimum two equally sized parallel operating 
units. The media vessel shall be rated at least 75 psi pressure. 

3.2.2.4 Adsorption Media 
The proposed media is iron based adsorptive granular media. This type of media is the most 
widely used product for arsenic removal at present. This media adsorbs arsenic and other 
heavy metals in the water. Once the media depleted its adsorption capacity, it is removed from 
the vessels for replacement or regeneration. The exhausted media shall be able to pass a 
toxicity characteristic leaching procedure (TCLP) test and be classified as non-hazardous waste 
for landfill disposal. 

3.2.2.5 Bypass and Treatment Flows 
The arsenic removal capability of the adsorption media gradually decreases throughout its 
useful life. New virgin media can remove almost all arsenic in the water to non-detect level, 
while near breakthrough old media removes little arsenic near the end of their life. Therefore, 
bypass flows and treatment flows can be varied depending on the media condition and still meet 
the targeted blended arsenic level if so desired. 

For this project, in the initial operating stage approximately 66% of the 1,700 gpm total flow, or 
1,130 gpm can be bypassed while 34% of the flow or 570 gpm must be treated with arsenic 
removal system based on a targeted arsenic level of 8 pg/l in the blended water, 0.05 pg/I 
arsenic in treated water and 12 pg/1 arsenic in untreated well water. As operation goes on, the 
adsorptive capacity of the media will be depleted, hence arsenic level in the treated water will 
rise. In order to maintain the targeted arsenic level of 8 pg/I in the blended water, bypass flow 
must decrease and treatment flow must increase. Assuming 6 pg/l is the maximum allowable 
arsenic level in the treated flow prior to breakthrough, no more 34% of total flow or 570 gpm is 
allowed to bypass for achieving the 8 pg/I arsenic level in the blended water. Therefore, 66% of 
the total flow or 1,130 gpm must be treated (see Appendix B). 

Though the proposed arsenic treatment configuration is capable of treating a wide range flow 
depending on media condition and actual operating arsenic level in the well water, extensive 
testing and flow adjustment are required to ensure consistent compliance. In practice, the 
operator may want to simplify the operation and limit the hydraulic loading to each vessel at 
design average flow condition. For average flow operation condition, 50% of the system flow or 
850 gpm will be bypassed and the remaining 850 gpm will be treated through the arsenic 
removal system. Under this operation scenario, the blended water will contain approximately 6 
pgll arsenic with fresh new media for treatment, and 9 pg/l arsenic when the media is required 
for replacement based on the design condition of 12 pg/l arsenic in the well water and the media 
will be replaced when arsenic in the treated water reaches 6 pg/l (see Appendix B). 

3.2.2.6 One Unit out of Service Condition 
In the event that one of two units is out of service, and if the remaining unit operates at 425 gpm 
flow, the resulting arsenic level in the blended water will be 9 pg/I with new virgin media in the 
vessels, and 9.8 pg/I with media that is approaching the end of its useful life based on 12 pg/l in 
the well water and 6 pg/1 in the treated water from the arsenic treatment unit. 

3.8 



Stantec 

ENGINEERING REPORT FOR lELL 0 . 1 0  ARSENIC TREATMENT 

It is apparent from the above that if one of the treatment units is not available for operation for 
some reasons, the remaining unit should either be operated at maximum flow or no water 
should be supplied from this well for precaution purpose. 

The above estimates are based on 12 pg/l arsenic in the untreated well water. Obviously if 
arsenic level in the well water is lower than 12 Fg/l as shown by the testing data, more flow can 
be bypassed, and less flow will require treatment. Appendix B of this report included 
calculations for 11 pg/l arsenic level condition. 
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4.0 Arsenic Treatment Technologies 

4.1 ARSENIC REMOVAL OPTIONS REVIEW 

There are two types of options from which affected water systems may choose in order to 
comply with the arsenic standard: non-treatment and treatment options. The “non-treatment” 
options consist of blending treated water, modifying water sources (e.g. changing the well% 
screen interval), consolidating water sources, or replacing water sources with new sources or 
consolidating with another water system. 

The “treatment” options consist of technologies that can be implemented at a source, point of 
entry (POE), or even Point of Use (POU) to reduce existing arsenic levels. Treatment 
technology options include reverse osmosis (RO), activated alumina (AA), ion exchange (IE), 
lime softening (LS), coagulation/filtration, oxidation/filtration, electrodialysis, adsorptive media 
system, and subterranean arsenic removal (SAR) or Jn-situ treatment system. EPA has 
classified some of these treatment technologies as Best Available Technologies (BAT). 

There are advantages and limitations with each of these treatment technologies. But adsorptive 
media system appears to be the most used technology at present because the adsorptive 
media system can be supplied as a skid mounted pre-fabricated unit, it is typically a single step 
process, simple and easy to operate, and generally has the lowest capital cost requirement. 

With the adsorption process, the water with high levels of arsenic passes through a bed of 
adsorption media for treatment. As water flows through the media bed, the arsenic in the water 
is collected on the active sites within the media and it is sem-permanently held there. The 
performance of the adsorptive media is monitored by routine arsenic test on the treated water. 
The rate of change of the arsenic concentration in the treated water is generally slow and 
predictable. This allows easy forecasting and scheduling media replacement. It also means that 
laboratory tests for arsenic are not frequently required due to this predictability. However, the 
media requires periodic backwashing to prevent potential channeling, and remove sediments, 
precipitates and other suspended solids captured and retained in the media. 

The most widely used commercial adsorptive media include activated alumina (AA), ferric based 
granular products, and granular titanium dioxide. Many other products, such as iron filings, 
lanthanum compounds, Kimberlite tailings, alumina manganese oxide, and zeolites are also 
found to have effective arsenic removal capabilities. But the most popular media appears to be 
the ferric based granular products. Siemens, Severn Trent, and Layne Christensen are leading 
equipment manufacturers that use ferric based granular products for arsenic removal. 

Because of its dominance in the arsenic removal market, we have proposed to use ferric based 
arsenic treatment system for the Well No. 10 water project. We have requested and received 
design information and proposals respectively from Siemens, Severn Trent and Layne 
Christensen. This chapter includes comparisons among the three (3) arsenic treatment 
systems. 
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4.2 PILOT STUDIES 

Because of complicated water chemistry and their effects on the performance are difficult to 
quantify, pilot study was often used for determining which product is the most effective for 
arsenic treatment for water from a particular well. This is especially true during the early years 
when arsenic removal just began. In the early period of time, vendors, engineers and regulatory 
agencies didn't have much experience with arsenic removal. Therefore, pilot study was often 
necessary to demonstrate the proposed treatment system% effectiveness and compile required 
design criteria for sizing the treatment system. 

While pilot study is a still desired valuable tool for designing the arsenic treatment system, it is 
also an expensive and time-consuming process. With years of experience with arsenic 
treatment, vendor'k engineers today have much better understanding of what effects 
constituents in the water will have on the performance of the arsenic treatment. Therefore, 
engineers today are able to successfully and confidently design the arsenic treatment system 
based on water quality data without necessarily conducting a pilot study. 

Of the three vendors we contacted for this project, none of them has requested to conduct a 
pilot study for providing a proposal. But all of them have requested water chemistry data for 
preparing their proposals. 

We also discussed with the regulatory agency engineer regarding this project and the proposed 
vendors. The regulatory agency engineer has indicated that pilot study is not required for 
regulatory approval of this project. Therefore, we do not recommend any pilot study for this 
project based on the above discussions. 

4.3 FERRIC ADSORBENT ARSENIC TREATMENT SYSTEM EVALUATIONS 

Even though the media used by Siemens, Severn Trent and Layne Christensen are all ferric 
based adsorptive products, they are proprietary products with different characteristics and 
requirements. Siemens" media is called granular ferric hydroxide (GFH ). Severn Trent% media 
is granular ferric oxide, known as Bayoxide@ E33, developed by Bayer A.G. Layne 
Christensen3 media is hydrous iron oxide, a hybrid resin bead, known as LayneRTTM. 

El 

4.3.1 Water Chemistry Test Requirements 

In addition to arsenic, the ferric based media also adsorb other metals, phosphate and other 
constituents in the well water. Therefore, the adsorption of arsenic on to media is affected by 
well water chemistry. But the effects of the constituents on the media'k adsorption are different 
for each media because each media'k unique properties. Some constituents that affect the 
performance are common and the effects are quantifiable. These constituents must be taken 
into account with the system designs. Therefore, all three manufacturers have requested 
detailed water analysis. However, due to each medial's unique properties and system design 
features, the three manufacturers have different water quality analysis requirements. The 
following table presents constituent test requirements from the manufacturers: 
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irements 
Severn Trent 
Requirements 

Yes 

- 
Layne 
Christensen 
Requirements 
Yes 

Arsenic (V) J Yes 
Arsenite I Yes 

Yes 
Yes 

Yes 
Yes 

Arsenate lYes 

Alkalinit 
Antimon 
Barium 
Calcium 1 Yes 
Cadmium 1 Yes 
Chloride I Yes 
Conductivity I Yes 
Chromium ~IlINl~ lYes 
Copper I Yes 
Color 

Fluoride Yes 

Yes 

Notes 

Yes 
Yes 

Yes 
Yes 

Yes 
fes 

Yes 
Yes Siemens requires ~ 0 . 2  

m m  
Iron, total I Yes 

Yes Yes 

-----F- Manganese Yes 

Magnesium Yes 
Mercury Yes 
Molybdenum Yes 
Nitrate Yes 
Nickel Yes 
Oxygen Yes 

I 
Phosphate 1 Yes 

Yes 

Yes 

Yes Yes 

Yes Yes 

- -  

Siemens requires ~ 0 . 2  
ppm 

Siemens requires ~ 0 . 0 5  
ppm 

Siemens requires > O S  
mm. 
Layne Christensen 
required 100 ppb 
detection limit. Severn 
Trent desires ~0.5ppm. 
Siemens requires<0.05 
ppm. 
Severn Trent wanted pH 
to be 6.0 to 8.0. Siemens" 
operating range is 5.5 to 
9.0 
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The above table shows that arsenic, hardness, iron, manganese, phosphate, pH, silica and 
vanadium are the most critical water quality data for all three arsenic treatment systems. 
Siemens have the most extensive water quality testing requirements, which may indicate that 
Siemens" media are more sensitive and its performance is more likely to be affected by water 
chemistry variations. 

4.3.2 

The media from the three manufacturers have different physical and chemical properties. Table 
4.2 is a comparison of physical and chemical properties of the three arsenic sorbents. 

Physical and Chemical Properties of the Media 

Manufacturers Properties 

Matrix/active ingredient Fe(OH)3 and P-FeOOH Iron oxide 
Physical form Granular, micro porous granular 
Color Dark brown to black yellow 
Bulk density (Ibs/cf) 71.8 Ibs/cf 29 Ibskf 

Moisture content (%) 45% 20% max 

Grain size (mm) 0.3 to 2 mm <0.5mm, 20% max 

Siemens Severn Trent 

>2 mm, 5% max. 
1.0 to 1.4 mm 

Adsorption density Up to 60, wet weight 3.6 

Backwash requirement Yes Yes 
Arsenic residuals Yes Yes 
(fines) 
Regenerable No No 
Disposal requirement landfill landfill 

Hydrous iron oxide 

No I 
No - Landfill 
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Figure 4.1: Left to Right: Severn Trent Media, Layne Christensen Media & Siemens Media 

4.3.3 The Treatment System Design Comparisons 

All three arsenic treatment systems are a fixed bed adsorption system that uses the iron-based 
media to adsorb dissolved arsenic in water. When the media reaches its adsorption capacity, it 
will be removed from the vessels and replaced with new media if the media is not regenerable. 
The spent non-regenerable media will be hauled away to a landfill for disposal after passing the 
TCLP test. For regenerable spent media, it will be hauled to a central facility for regeneration, 
then hauled back for refilling the vessel. But eventually the regenerable media also must be 
disposed of in landfill after approximately 5 regeneration cycles. 

Since arsenic levels in the Well No. 10 water is relatively low ( ~ 2 5  pg/l), it is proposed that 
arsenic treatment system consists of a treatment/bypass/blending configuration. The bypass will 
be accomplished with flow control valves and flow meters for flow monitoring and control. 

Generally, a standard arsenic treatment system consists of two or more pressure vessels with 
factory- installed internals for distribution and collection of effluent and backwash flows. The 
media vessels configuration is typically placed in series operation if 90% arsenic reduction 
across the system is consistently required. If the required percentage reduction is less than 
90%, then parallel design is often used. Since Well No. 10 water contains relatively low arsenic, 
and arsenic reduction requirement is low. Therefore, a parallel 2-vessel configuration is 
proposed for the Well No. 10 arsenic treatment system. 

Table 4.3 is a comparison of the three (3) arsenic treatment system designs. 

Table 4.3: Arsenic Svstem Desian Comoarisons 
~~ ~ 

Manu factu rers 
Siemens ISevern Trent I Lavne Christensen Properties 
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time 

2 2 3 vessels for FFT 
2 vessels for TBB 

Vessel 
configuration 
(series or parallel) 
Vessel pressure 
rating (psi) 
Vessel 
dimensions 
(height, diameter) 
Vessel materials 
Media volume 
(cubic ft) 
Media depth (ft) 
EBCT at design 
flow (minutes) 
Hydraulic loading 
rate (gpm/sq ft) 
Design peak flow 
to each vessel 
(gpm) 
Design average 
flow to each 
vessel (gpm) 
Backwash flow 

,rate (gpm/sq ft) 
Backwash 

Parallel Parallel Parallel 

100 75 75 

120” dia x 60” straight 
shell height 

120” dia x 64” straight 
shell height 144” dia 

Carbon steel 

267 cf/vessel 

Carbon steel 

377cflvessel 

Carbon steel 

250 cf/vessel 

3.18 

2.2 

3.33 

5.015.16 

3.4 

4.7 

5.4 10.83 5.0/4.83 

5671365 425 1244 

850 5 6713 6 5 425 

904 750 N/A 

NIA 8 9.5 

I O  12 NIA 

7.0 7 to 7.5 6.5 to 7.2 

Every 4- 6 weeks N/A 

68,00O/vessel wlo pH 
adjustment 

100,00O/vessel w pH 
adjustment 

508,640 w/o pH 
adjustment 

748,000 w/pH 
adjustment 

8 lJg/1 

Once every 1 to 4 
months 

94,00O/vessel w/o pH 
adjustment 

128,000/vessel w/pH 
adjustment 

703,120 w/o pH 
adjustment 

957440 w/pH 
adjustment 

8 IJgIl 

frequency 
55,000 w/o pH 

adjustmenthessel, and 
110,000 with pH 

adjustment, 
41 1,400 w/o pH 

adjustment 
822,800 w/pH 

adjustment 

8 vg/I 

Design BV 
Capacity 

Treated waterlcf 
media at design 

3 2 5.10 
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re uirement 14 
(Capital Cost 

Annual media 
/chemical cost 

I------ 
Treated Water 
Cost per 1000 gal 

7.5 

Fill the media thru a 
manway into the vessel 
by a crane or forklift and 

removed by vacuum 
truck 

NIA 

manual 

More frequent 
monitoring near the end 
life cycle of the media 

Pre-filtration with bag 
filter, chlorination, 

optional pH adjustment 

none 

$783,000 for 3 vessels 
$495,000 for 2 vessels 

$216 

3-vessel w/o pH 
adjustment:$462,704 

3-vessel with pH 
adjustment:$24 1,324 

2-vessel wlo pH 
adjustment:$l98,418 

2-vessel with pH 
adjustment:$l09,181 

3-vessel w/o pH 
adjustment:$l .O 
%vessel with pH 

4 

Fill the media thru a 
manway into the vessel 
i y  a crane or forklift anc 

removed by vacuum 
truck 

N/A 

manual 

Testing Arsenic once 
per month until effluent 
1s is 5 ppb, then test As 

every 2 weeks to 
breakthrough 

Chlorination 

None 

$354,675 wlo pH 
adjustment 

adjustment 

adjustment 

$380,000 W/ H2S04 pH 

$537,150 W/ CO2 pH 

$205 

$1 28,472 w/o pH 
adjustment 

$94,347 w/pH 
adjustment 

$0.34 w/o pH 
adjustment 

$0.1 8 w/pH adjustment 

N/A 

Slurry pumping 

95%, add 5% virgin 
media 

manual 

Quarterly. Arsenic, iron, 
manganese, phosphate 

silica and pH. 

Pre-filtration with bag 
filter, optional pH 

adjustment 

None 

$445,750 w/o pH 
adjustment 

$470,050 with pH 
adjustment 

$1 60 
($280 for virgin media) 

$1 62,866 w/o pH 
adjustment 

$1 32,818 with pH 
adjustment 

b0.64 w/o pH 
2djustment 
60.36 w/ pH adjustment 
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$417 w/o pH adjustmeni 
$446 w/pH adjustment 

$524 w/o pH adjustmen 
$553 w/ pH adjustment 

4.3.3.1 Treatment Configurations 

We have requested the arsenic treatment system configuration to consist of treatment, bypass 
and blend with parallel operating vessels since the arsenic levels in the well water are barely 
above MCL. All three vendors have agreed with this approach by proposing a 2 parallel vessels 
system. But Siemens also proposed a full flow treatment option with 3 parallel vessels. We do 
not agree with the full flow treatment approach because it is not cost effective based on arsenic 
levels in the well water. The full flow treatment option has high capital and operating costs. 

Though the Layne Christensen'k system is also a parallel system, their engineer stated that 
their system does not need to run both vessels at the same time for meeting the design 
requirements. Instead, they wanted to run one vessel a time because of their high design 
loading. This operating approach offers the advantage of having a standby vessel all time 
except when one vessel is taken out of service for media regeneration. 

4.3.3.2 Operation Mode 

All three manufacturers have proposed manual operation for the arsenic treatment system. 
However, if pH adjustment is included, the chemical feed system will be automated operation. 
We have discussed with the vendors specifjcally regarding automated operation. None of them 
think that automated operation is needed for this arsenic treatment system. On contrary, they all 
believe that automation will make the system more complicated in addition to high capital cost 
requirement. They all stated that almost no other systems that are similar to this project have 
automatic operation. 

4.3.3.3 Pre-treatment and Post-treatment Requirements 

Pre-treatment requirements typically include chlorination, sediment filtration and pH adjustment 
depending on well water quality and media characteristics. Although all of the three vendors 
claimed that their media is able to remove both As (Ill) and As (V), the As (Ill) removal efficiency 
is always low. For this reason, chlorination is often used to oxidize As (Ill) to As (V). Additionally, 
pre-chlorination also controls iron bacteria growth in the vessel media. 
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However, water quality test data showed that there is no As(lll) in the well 10 water. Therefore, 
pre-chlorination for oxidation purpose was not required by any of the three vendors. 

The Layne Christensen arsenic treatment system requires a pre-filtration system to remove 
sediments in the well water because their system does not have a backwashing system. 
Without this pre-filtration system, there will be high headloss through their media. Siemens also 
desired to have a pre-filtration system because of less desired high turbidity concern. Severn 
Trent is the only vendor that does not require a pre-filtration system. 

The well water% pH of 7.8 is within the acceptable range of the three vendors. But the pH is on 
the high side. Therefore, the capacities of the treatment systems are lower without pH 
adjustment. Siemens has estimated that their treatment system'k bed volume (BV) is 50,000 to 
55,000 without pH adjustment. But the BV can be increased to 110,000 if pH is adjusted to 
around 7.0. Layne Christensen wanted to reduce pH to 7.2 and increase their design BV from 
68,000 to 100,000. Severn Trent claimed that their treatment system will perform well enough 
without pH adjustment, and pH adjustment is not needed. If pH is adjusted, Severn Trent% 
design BV will be 128,000, a modest increase from 94,000 without pH adjustment. 

The proposed pH adjustment chemicals include sulfuric acid and carbon dioxide. The chemical 
feed system will be interlocked with the well pump and modulated based on flow rate and well 
water pH. Therefore, the pH adjustment system operation will be automated if pH adjustment is 
included. 

Though the pH adjustment system will be an automatic operation, there will be needs for 
chemical storage, handling and system maintenance. While sulfuric acid pH adjustment system 
has a low capital cost requirement (approximately $30,000), the sulfuric acid chemical is a very 
dangerous material and requires extreme care for handling. The carbon dioxide is a safer 
chemical, but the feed system requires approximately $200,000 capital cost to install. The safety 
concern, maintenance requirement and high capital cost are other reasons that Severn Trent 
didn't recommend pH adjustment system for their arsenic treatment system. 

4.3.3.4 Vessel Designs and Accessory Supplies 

Both Seven Trent and Layne Christensen'k vessels are designed for 75 psi rated pressure. This 
pressure rating is the same as the expected maximum discharge pressure of the well pump. 
Siemens"vesse1.s are designed for 100 psi rated pressure. 

Siemens" vessels are 1 1 feet in diameter, the largest among the 3 vendors. Therefore, the 
Siemens system requires the largest footprint. Both Severn Trent and Layne Christensen have 
proposed 10 feet diameter vessels. Their footprints are also very similar in size. 

Siemens"scope of supply is very limited. In addition to the vessels, media and accessories 
within the vessel, other supplies include valves for inlet, backwash, drain, and media fill and 
removal only. Pre-filtration bag filter and pH adjustment system are optional items. 

Layne Christensen offered moderate scope of supplies. In addition to vessels, media and 
accessories within the vessels, their supplies also include a bag filter, a propeller flow meter, 3 
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pressure gauges and one pressure differential indicator, inlet/outlet valves, drain valve, media 
fill/removal valves, inlet water distribution, backwash water collection header and lateral system, 
interconnection piping between vendor supplied units, and a piping support rack. pH adjustment 
system is an optional supply item. 

Severn Trent has the most generous scope of supply, including vessels, media, an influent flow 
meter for each vessel, a pressure gauge for each vessel, differential pressure switches, bypass 
flow meter, valves for inlet, backwash, bypass, drain, media fill/removal, inlet header, outlet 
piping, backwash header and collection, and a piping rack. 

See Appendix C, D, and E for detailed proposal scope of supplies. 

4.3.3.5 Design Media Volume and EBCT 

Siemens" design requires the largest media volume, which generally means high media 
replacement cost, and less capacity on unit volume basis. Layne Christensen'k design has the 
smallest media volume. Severn Trent% media volume is slightly larger than Layne Christensen. 

Siemens and Severn Trent have the similar EBCT, approximately 5 minutes. This offers the 
advantage that if one of them is installed, any of the three vendor'k media can be used in the 
vessels. This has in fact occurred for some existing arsenic treatment systems because the 
original design media didn't perform well as expected for some reasons. 

Layne Christensen'k design EBCT is 2 minutes. The disadvantage of this EBCT design is that 
only Layne Christensen'k media can be used in their vessels assuming design flow stays the 
same. 

4.3.3.6 Hydraulic Loading Rates 

The Layne Christensen'b treatment system has the highest hydraulic loading rate. This is 
because Layne Christensen'b media is a hybrid resin bead that can withstand high loading rate 
without breaking up. On the other hand, both Siemens and Seven Trent3 media are relatively 
fragile granular materials, and subject to breaking up into small pieces at high loading rates. 

The high hydraulic loading rate of the Layne Christensen system enables it to operate only one 
vessel at a time. 

4.3.3.7 Backwashing and rinsing 

Both Siemens" and Severn Trent'k arsenic treatment system require backwashing. The 
backwashing operation serves two purposes. The primary purpose is to "fluff' or stratify the 
media since as water passes through the media, the media can compact and cause channeling. 
The fluffing will allow even flow across the media section. The secondary purpose is to wash out 
any fines and sediments that may be intercepted by the media. The accumulated fines and 
sediments will block passage ways and increase headloss through the vessel if they not 
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removed. The backwashing cycle is typically decided by maximum allowable headloss through 
the vessel or based on duration of operation. Additionally if the vessels are idle for a while, the 
vessels must also be backwashed prior to starting treatment operation for removing stagnant 
water in the vessels. New media must also be backwashed before treatment operation begins 
for cleaning media and removing fines. 

Backwash operation is typically performed manually. However, pressure differential gauges and 
timers can be used to alert the operator when the operation is needed. After backwash, the 
media must be rinsed for further cleaning purpose. 

Generally raw well water is used for backwash and rinse operations. For this project, backwash 
water and rinse water will be discharged to the existing lined pond, then drain to the sanitary 
sewer system. 

Layne Christensen states that their treatment system does not need backwashing because their 
media is spherical hybrid resin beads of uniform size that do not break up or cause 
channelization. Layne Christensen system requires a pre-filtration system that will remove all 
potential sediments in the well water. So backwash is not needed. 

4.3.3.8 Headloss Through the Vessels 

Among the three vendors, Severn Trent'k treatment system has the lowest headloss across 
their system (2 psi for clean media and 4 psi at backwash). Based on the well pump'k operating 
discharge pressure of 70 psi to 75 psi at design flow and the distribution network'k static 
pressure of 60 psi to 65 psi, a booster pump may not be needed if Severn Trent% treatment 
system is used for this project. 

Siemens" and Layne Christensen'k treatment systems have higher headloss requirement (3 psi 
for Siemens and 5.1 psi for Layne Christensen). Additionally, both their systems also need a 
pre-filtration system, which requires up to 10 psi headloss prior to filter bay changes. Therefore, 
both of the two systems will require a booster pump to supply blended well water to the 
distribution network. 

4.3.3.9 Design BV and Water Treatment Capacity 

Severn Trent has the highest design BV values with or without pH adjustment for the well water. 
Severn Trent3 design BV is 71% higher than Siemens and 38% higher than Layne Christensen 
without pH adjustment, and is 16% higher than Siemens and 28% higher than Layne 
Christensen with pH adjustment. 

On per cubic feet of media treatment capacity basis, Severn Trent% media can treat 
approximately 700,000 gallons of water before the capacity is exhausted without pH adjustment 
while Siemens" media can treat approximately 410,000 gallons and Layne Christensen'b media 
treats about 510,000 gallons. 
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With pH adjustment, the capacity of 1 cubic feet of media increases to 822,000 gallons for 
Siemens, 750,000 gallons for Layne Christensen and 960,000 gallons for Severn Trent. By far 
Severn Trent"s asenic treatment media has the largest capacity. 

4.3.3.10 Media Replacement and Regeneration 

After the media is depleted, it must be either be replaced with new media or removed for 
regeneration, then refill. Media replacement or regeneration is typically performed by the 
equipment manufacturer. All three vendors have proposed and included media replacement or 
regeneration and disposal costs in their proposals. 

Layne Christensen'k media are regenerable. Layne Christensen has a media regeneration 
facility in the Phoenix metro area. The recovery rate of the media regeneration is approximately 
95%, and the Layne Christensen will add 5% of virgin media after each regeneration cycle. The 
5% virgin media cost is already included in the proposed regeneration cost. The adsorption 
capacity of the regenerated media is essentially the same as the new media. Currently, the 
NSF-61 certification on the regenerated media is 5 regeneration cycles or about 3 years 
operating time without pH adjustment, and 4 years with pH adjustment. However, Layne 
Christensen claimed that this can be extended to 10 cycles, an equivalent of 6 years operating 
time without pH adjustment and 8.5 years with pH adjustment, through the additional testing. 
Layne Christensen has stated that the media has been regenerated in the lab over twenty (20) 
times with no lost capacity. The cost for complete media with 100% virgin media is 
approximately $280 per cubic feet. 

Environmentally, the regenerable media reduces waste disposal needs. But the media 
regeneration requires five (5) days turnaround time for media removal, regeneration and filling 
back into the vessel. The Layne Christensen media is removed and re-filled by slurry pumping. 

Neither of Siemens'k and Severn Trent'k media is regenerable. Therefore, once the adsorption 
capacity of the media is depleted, it must be removed and replaced with new media for both 
Siemens'k and Severn Trent% media. The exhausted media must be disposed of, typically by 
landfill after passing the TCLP test. Both vendor% media are removed by vacuum truck from the 
vessels. New media are filled into the vessels by forklift or other similar equipment. The media 
replacement process takes approximately 2 days before it is ready for operation. The new 
media must be backwashed prior to treatment service begins. 

4.3.3.1 1 Capital Costs 

Siemens" proposed cost of $495,000 for the 2-vessel configuration treatment system is the 
highest among the three (3) vendors. The proposed cost didn't include pH adjustment system or 
pre-filtration system cost. As discussed previously in this report, Siemens also has the least 
supplies of accessory piping, valves, pressure gauges and flow meters. 

Layne Christensen'b proposed cost of $445,750 without pH adjustment system is modestly 
lower than the Siemens" cost. But Layne Christensen'k scope of supply is much more generous 
than Siemens. 
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Severn Trent% poposed cost of $354,675 without pH adjustment is the lowest of the three 
vendors. Severn Trenfk scope of supply is also the most generous. 

If pH adjustment is included, and sulfuric acid chemical is used for pH adjustment, Severn Trent 
still has the lowest cost of the three vendors ($380,000), significantly lower than Siemens" 
$525,000 and Layne Christensen% $470,050. 

4.3.3.12 Estimated Annual O&M Costs 

We have estimated the annual operation and maintenance (O&M) costs for comparison purpose 
for all three treatment system with and without pH adjustments. The estimated costs included 
media replacement and disposal or regeneration, and pH adjustment chemical, but didn't 
include labor, electricity, backwashing or pre-filtration or pre-chlorination because these cost 
factors are either equal for all treatment systems or insignificant. It is assumed that media will be 
replaced by the equipment supplier. It is also assumed that spent media will be disposed of or 
regenerated by the equipment supplier. 

The estimated O&M costs show that Siemens" proposed full flow treatment with 3-vessel has 
significantly higher cost ($462,704 without pH adjustment, and $275,491 with pH adjustment) 
than the treatment/bypass/blend system with 2-vessel ($1 98,418 without pH adjustment, and 
$121,279 with pH adjustment). 

The estimated O&M costs also show that Severn Trent% proposed treatment system has the 
lowest cost either with pH adjustment ($94,347) or without pH adjustment ($128,472), while 
Layne Christensen'k O&M costs are modestly higher ($1 62,866 without pH adjustment, and 
$132,818 with pH adjustment) media regeneration and replacement cost on 10 regeneration 
cycle basis. 

The above O&M cost information also shows that pH is a significant factor that affects the 
media% treatment capacity and operating costs. 

4.3.3.13 Estimated Per 1000 Gallons Treatment Cost 

We also estimated costs for treating of 1000 gallons with all three treatment systems with or 
without pH adjustment. Siemens" treatment system costs vary from $1 .O with full flow treatment 
without pH adjustment to $0.2 including pH adjustment and with treatment/bypass/blend 
configuration. 

Layne Christensen'k treatment system costs based on 10 regeneration cycles are $0.64 without 
pH adjustment and $0.36 with pH adjustment. 

Severn Trent% treatment system costs are the lowest, varying from $0.34 without pH 
adjustment to $0.18 with pH adjustment. 

The above treatment cost information again shows that pH has significant influence on the 
operating cost. 
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5.0 Recommendations 

Based on the existing site condition, well water quality data, complied arsenic data, review and 
evaluation of the three (3) arsenic treatment systems in previous chapters in this report, the 
arsenic treatment system was designed based on the following recommendations for the 
project: 

5.1 

e 

e 

e 

e 

5.2 

e 

e 

5.3 

0 

e 

e 

5.4 

DESIGN PARAMETERS 

Design flows: 1700 gpm well pump flow and 850 gpm arsenic treatment flow on 
average. 
Design well water arsenic level: 12 pg/l 
Blended water arsenic levels: target level is 8 pg/l, maximum level is 9 pg/l. 
Maximum headloss through the arsenic treatment vessel is 5 psi. 

TREATMENT SYSTEM CONFIGURATION AND OPERATION MODES 

Treatment system configuration: Treatment/bypass/blend, two (2) treatment vessels, 
parallel operation. 
Operation Modes: manual backwash and rinse operations. For normal operation, valves 
on the inlets and outlets of vessels are in open position, well pump is automatically 
on/off based on the Reservoir No. 1 water levels and Zone 1 pressures or manually 
start/stop by the operator. 

PRETREATMENT SYSTEMS 

No pH adjustment due to safety concerns for handling dangerous chemical and minimal 
cost saving. 
No pre-filtration due to high headloss requirement. 
Include pre-chlorination to prevent bacteria growth in the media and oxidize any As (Ill) 
that may exist in the well water. 

ARSENIC TREATMENT SYSTEM 

We recommend the Severn Trent arsenic treatment system for the project. The reasons for 
recommending this system include: 

It has the most generous scope of supply, but the lowest proposed equipment cost 
among the three treatment systems. 
Its treatment system is the least affected by pH. 
It has the highest design BV with or without pH adjustment. Even without pH 
adjustment, its design BV is decently high. Therefore, pH adjustment is not necessary 
because its benefit is limited. This eliminates requirements for a chemical feed system 
and handling dangerous chemicals. 
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0 

0 

0 

0 

0 

It has the lowest O&M cost with or without pH adjustment. It has the lowest media 
replacement cost. 
It doesn't require pre-filtration as other two systems do. 
It has the lowest headloss through the media. This will allow the existing well pump to 
meet the pressure needs without a booster pump. 
Its vessel design will allow other vendor% media to be used should their media do not 
provide the most cost effective performance. 
The Severn Trent arsenic treatment system is widely used in Arizona. In fact, Arizona 
American Water, which EPCOR USA has agreed to acquire, has several facilities using 
the Severn Treatment arsenic treatment system. Therefore, use of the Severn Trent 
system for this project provides consistency with other facilities, and potential media 
buying and servicing advantages with the vendor. 

5.5 OTHER RECOMMENDATIONS 

5.5.1 Additional Testing and Monitoring 

The design water quality data were produced based on a single grab sample, which has 
limitations in terms of representativeness. To ensure consistent compliance with arsenic limits 
additional tests for critical water quality parameters, such as As (Ill), total As, Iron, pH, silica, 
manganese, vanadium, phosphate, sulfite and selenium, must be conducted for verifying the 
design water quality data before treatment begins or during initial operation period so that 
necessary adjustments can be made if needed. Additionally, arsenic and pH should be routinely 
monitored for operation and compliance purposes. 

5.5.2 Facility Visits 

Since this project will be the first arsenic treatment facility for the CCWC operators and 
maintenance personnel, it would be beneficial for CCWC staff to see how the treatment system 
works and operated at other similar facilities. Therefore, we recommend visiting other arsenic 
treatment facilities in Phoenix metro area in addition to training that will be provided by the 
equipment vendor as required for this project. 

5.5.3 SCADA Monitoring 

Though we do not recommend the arsenic treatment system be automated for operation, we 
recommend all flow meters, pressure gauges and other electronic instruments be monitored via 
the existing SCADA system on site. Therefore, all instruments are designed to provide 4-20 mA 
signals for integrating with the existing SCADA system. When any of the controlling parameters 
reaches to a pre-determined value or fails, an alarm must be activated to alert the operator for 
necessary operation or corrective actions. 
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5.5.4 Chlorine Residual Monitoring, Demolition and Chlorination 

As requested by the operator, a new Hach chlorine residual analyzer will replace the existing 
analyzer. The recommended new analyzer is Hach CLFIO reagentless analyzer with pH 
monitoring capability. See Appendix F for cut sheets. 

The existing liquid sodium hypochlorite chlorination system will remain until the Owner% 
chlorination system at Shea WTP is changed to chloramine disinfection. 

We would recommend the injection of liquid ammonium sulfate (LAS) to approximately three (3) 
pipe diameters downstream of the chlorine injection point for converting the existing disinfection 
to a chloramine disinfection system in the future. We further recommended that the empty room 
in the north side of the existing building be used for LAS storage and feeding system. Free 
ammonia, monochloramine, total chlorine and free chlorine should be monitored with the 
chloramine disinfection system. Design of the chloramination system is outside of the scope of 
this project. 

The existing Zone 2 water supply for the blending system will be removed to allow the arsenic 
treatment system to connect to the existing blending system. The existing well pump discharge 
piping, valves and accessories will be modified for connection to the new arsenic treatment 
system. 

5.6 PRELIMINARY OPINION OF PROBABLE COST ESTIMATE 

We have performed a preliminary opinion of probable construction cost estimate for constructing 
an arsenic treatment system for the Well 10 site. Our estimate was $1.21 million including 25% 
contingency. This cost estimate was performed based on present available information, and 
should only be used for budget forecasting purpose. 
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APPENDIX A 

Existing Well Information 

A 
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Well 10 Curve as of 1996 

I 3 r -  VTP VERTICAL PUMPS 
S h e d  520.63 

Dccembn I ,  1993 
New Shed 

I NPSH REQUIRED 
U )  u 

I METERS 
Lo (3 7 -  

BRAKE HORSEPOWER PER STAGE 
-1 c 

U 
In N 
c 7 

I I 

U 
0 
7 

0 
L n  

I I I I 
I I I I 

LD 0 Lo 0 u-l 0 Ln 0 
-;f r) m c\I N - 

I 
I '  u \  L n m  

METERS 2 2 - 
BOWL HEAD PER STAGE 

lngersoll-Dresser Pump Company PERFORMANCE 



COMPANY NAME: Chaparral City Water Company 
Name of System: ADEQ Public Water System Number: 

WATER COMPANY PLANT DESCRIPTlON 

1 

WELLS 

ADWR ID 
Number* 

55-604784(not in 
service) 

55-604785(not in 

service) 

55-604786 

55-604787 

Pump Pump Yield Casing Casing Meter Size Year 
Horsepower (gpm) Depth Diameter (inches) Drilled 

(Feet) (Inches) 

N/A 1500 72 5 10 3/4 8 1970 

NfA 1180 765 3 5 0-20/4 1 5 - I 6 10 1970 

350 1100 738 45O-20/288- 16 to 1972 

250 I100 768 300-20/468-16 10 1972 

OTHER WATER SOURCES 

Name or Description 
- 

CAP water Treatment Plant I 

CAP Water Treatment Plant I1 

Well #10 and #1 I 

Capacity Gallons Purchased or Obtained 
(gpm) (in thousands) 

0 0 

10,417 1,946,342 

2,200 57,085 

BOOSTER PUMPS 
Horsepower Quantity 

40 5 

60 2 

75 7 

100 & 125 4 

FIRE HYDRANTS 
Quantity Standard Quantity Other 

1659 NIA 
- 

STORAGE TANKS 
Capacity Quantity 

PRESSURE TANKS 
Capacity 1 Quantity 

I 10,000 2 

1.25 

0.5 or less 

4 3,000 I 
3 



Weber Groun 1.c. 
16625 S. Weber Drive 
Chandler, AZ 852264112 

(480) 9610290 Fax 
(480) 961-1 141 V O b  Well Video Log 

_ ~ ~ _  _ _  -~ 

Date: 3/17/04 
AFTER BRUSHING WELL 

Customer: Chaparral City Water Job#: 04-4909 

Location: Hwy. 87 to Shea Blvd. west to Saguaro Blvd. north to Palisades Blvd. west past Ave. Of The 

Fountains about loo', well site on right Well #: Palisades Plant #IO 

City: Fountain Hills County: Maricopa State: Arizona 

Case Size: 20" OD Liner Size: 16"--446' 
Drilling Orig. Current 
Method ???? Depth ???? Depth 719' S.W.L. 328' 

Reference by: Gabe T. P. 0. #: 

Typc of Pcrforation: Horizontal Saw Cuts Typc Drivc Elcc. Turbine 

447' to 719' 

Results: Two vent holes down 18" from top of casing. 
All joints in 20' and 16' are between 8 ft. and 12 ft.. 
Appears to be pin hole leaks at 164', 170 6", 174' 8", & 175' 11". 
Slight Scum on top of water. 
Water was dirty from 328' to 719. 
Open bar holes at 447' 6", and 474' 7". 
Perforations appear to be 70% to 80% open from 447' to 700', 8 and 10% open 
from 700' to 719'. 

Recommendations: Install Test Pump. 

. 
Signed: Bottom ???? 
CUocurnents tq&?%ttings\Marianneb4e\My doeuments\well reports\chaparral# I O-2.doc 

. 



G D .  PUMP & EQtlIpf.IENT COMPANY 

PUMP TEST 

TESTED BY:*, I 

DATETESTED: : !+ I ;  

POWER 
-:Chaparral C i t y  Water WELL t: 10 #: 309833 

~ T I W :  Fountain Hills, Arizona 

ASSEMBLED INFORMATICN 

McC rome t e t  1300 
FI13wMETER 5 . 5  PIPE I .D.  10.125 GPM 1390 

M m E R K H  3 . 6  C.T. MILT. 80 10 REV. IN 40.26 SEC. 

PUMPING LFVEL 400 FT. STATIC LEVEL 335 m. 
E;xT. HD. OF 1 5 7 . 1  FT. mm 6 5  FT. 

*mm PUMP HD. 557.1 FT. GAL/FP. D.D. 1 1 . 2  GAL. 

FRICT. UES OF FT. AMPS 348 358 360 

mALBowLHEAD FT. VOLTS 460 460 460 

P U M P S ~ I N G  490 FT. COL. SIZES 10-31/2-23/16 

BJ 14 CGH 7 s t g .  ? a. SIZES 
PUMP RPM 1780 M(Tr0R Hp 350 Yaskawa #0071302901 

KH 3 . 6  x MULT. 80 x 36 i sM3. 40.26 10 REVS = XWI 257.5  

KWI 257.5  x 1.34 = IHP 345.1 x .92 = BHP 317.5 

BM 1380 i 226 = 6 . 1  ACRE FT./24 HRS. 

GPM 1380 x WH* 557.1  f 3960 5 I m L  = 0 . A . m .  5 6 . 3  '4 

OVERAtz, EFF'. ( 0 . A . W . )  56.3 C .92 = PUMP EFF. 5 1 . 1  % 

KWI 257.5  xRA!rE/HR. $ 7  x 24 = cosT/24 HR. $ 

24 HR. CDS!C $ 3 PC/FT/24 m. 6 .1  = C O S T / A m  FT. $ 

m: Changed o i l  dr ipper  solenoid  co i l .  

Pumo oDer/tJon 



PUMP I N S T A L L A T I O N  (As Installed) REPORT KEEP IN FILE 

TYPE THREAD/INCH - D I A .  - COL. DATA NO. J O I N T S  LENGTH 

I - PIPE: / EA ( FT. 1 0  I N  ( T I  P 
- ’TUBE : ) EA 4- F T .  ’J I N  BJ, d (RH) 

SHAFT: I EA _ b L - - F T  2 % I N  /?-J4 p 
-- F I T  : 2Q EA 2 p  F T  /a I N  (T)  m Y 
-- TUBE : z y  EA FT 3 I N  -D$’ p (LH) (RH) 

c CUSTOMER: &‘f#///pR/)L L J B ~ ~ E  

LOCATION: 

WELL NO: K /o ETER R 

_ _  

DATE I 0. - /0-Q6 INSTALLER:  b, # / 4 -  , - 

* 

I 1 SHAFT: EA F T  I N  
~~ - 

TOTAL COLUMN LENGTH: FEET ( I N C L U D I N G  HEAD J O I N T )  

SPIDERS:  LOCATED AT 40 FEET INTER’iALS (DCUBLE A T )  -~ 

A I R L I N E :  4 FEET ?/& D I A .  @ (FREE HANGING) 

SUCTION P I P E :  / a  FEET 

DISCHARGE P I P E :  z FEET l o  D I A .  

BOWL ASSEMBLY: MFG. f i /h SIZE I4 hp)60 STAGES 7 

IMPELLERS -SET A T  - 4 7CJpAl5 
START UP: VOLTS/ IDLE / / / VOLTS/RUN 476/uU/77// AMPS / / / 

REMARKS: (ADAPTERS, SPACERS,) ( PUMPING CONDITIONS ON START UP, ETC. ) 

Or/b X / P  r&P/r I r h t C e t ’ k C  P Ch U f7 
I r l  Y - .  

(CONTIHUED ON REVERSE S I D E )  



,ILBERT PUMP 6 EQUIPMENT COMPAM 
HEAD SHAFT AND STRETCH TUBE U L C U L A T I O h  SHEET 

CUSTOMER C,u&?.ZYQ w P 7 w  WI) NUMBER pPbt.64 9 

KEEP IN FILE 

A= 

COLUMN DATA AT POINT OF MAKE-UP 

SHAFT SIZE THREAD 
BEARING S I Z E  

TENSION NUT 
P I P E  C O U P L I N m  

STRETCH TUBE S I Z E  
HEADSHAFT D I A .  

A = TUBE 
8 Q LENGTH FROM BOTTOM OF HEAD NIPPLE TO STRETCH POINT PRIOR TO STRETCHING 
C = LENGTH FROM BOTTOM OF HEAD NIPPLE TO TOP OF HEAD OR ADAPTER PLATE 
D = LENGTH THROUGH DRIVER - PLUS HEAD NUT (INCLUDE HEAD m- 
E - SUM OF C AND D 
F - SHAFT PROJECTION ABOVE COLUMN SEAT 

C A L C U U T I  OMS 
B 70 p& INCH E 1111 hi+ INCH 

LESS A f INCH LESS F I Q l/ri INCH - b2 //t INCH STRETCH TUBE ASSEHBLI 1 %3,; INCH HEAD SHAFT ASSEtSBL 
t %  e - .__ - -  

7# 
rq 

.Y 



c- 

9LYL 

"' u Dtrcript lon - 

-.. B 
4 

- - 
COLUKN ASSEMBLY 

ncshaf t 

NOTE: Trimmed impellers must be hackfiled and 
. _  rebalanced t o  .2-ounce inches. 

OiiPI 067-583 



WL ASSEMBLY DESIGN SHEET 

DESIGNED BY: A APPROVED BY: DATE : r/Z b,h6  
J O B N O . :  j776 - U S 5 ’ 9  

. INCH 
/ 

2 0  ? 
cusmm: C B B H H L  C//? 
WELL: INSIDE DIAMETER AT BOWL SETTING: 

BOW ASSEHBLY: 7 STAGE / v f l / ~ o M O D .  grip MFC. / r y  IMP. DIA. fxf  % EFF 

BOWL DESIGN: /9m GPH 6/6 ( 1 )  FT. BOWL HEAD 3 Y g 6 7  BOWL H.P. 

PUMPING LEVEL - 3 / 6  FT. COLUMN SIZES 

EXTERNAL HEAD z 7 7 . L  FT. y b 7  FT. /o  % 3% 2% 
.___-- CULUHN LOSS 22.8 PT . vr. 

VELOCITY HEAD FT . FT . 
(1)  TOTALBOWLHEAD cP/6 FT. FT . 

THRUST DATA: IHP. KT. X 6 / 6  PT. BOWL HD. = g,/&’o # 

SHAFT WT./FT. /3, 5 X YE7 FT. SETTING = 6 $7Y # 

TOTAL PUMP THRUST = //I 7 ddV #b 

(DRIVERTHRUSTCAPACITY = UMK_--- n) 
HP DATA: BOWL H.P. Jyhy 6 7  (BOWL SHAFT DIA. ’/r RATED H.P. 7 d  

LINESHAFT LOSS I / .  z 
TOTAL SHAFT H.P. 354. f7 (LINESHAFT DIA.  2 9 6  RATED H.P. 6s’7) 
THRUST LOSS /b3H7 (TOTAL PUHP TKRUST x R.P.H. x .0075) 

( 1 ,oo,ooo 1 

3 c_ 

k 1 4 

GEAR LOSS (GEAR RATIO 

TOTAL PUMP H.P. 35re y y  (DRIVER RATED 3r 0 H.P. @ /780 R.P.H.) 

RELATIVE SHAFT STRETCH: ( H I  G / L  x t s )  ~ $ 7  x (KT) e g . ~ /  
\ 268  

t 2,500,000 x (AS) 3: 75-8 = .m SHAFT STRETCH 

0 ( H I  x (SI x (KC) 
I 

2,500,000 X (AC = T) = (  COL. STRETCH) 

REL. STRETCH 

REG. CUT /do ExTKd 

- ~- - 

PLAY DATA: * 7s STD. 
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APPENDIX B 

Engineering Design Calculations 
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APPENDIX C 

Severn Trent Equipment Price Quote 
and Cut Sheets 
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I Project Name & General Information 1 
Client: Average Flow: 2.45 MGDAvg 

Name of Site: Well NO. 10 Well Capacity 1,700 gpm 
Prirnaty Contact: William Li Treatment Flow: 850 gpm 

Engineer: S tantec Op Factor: 24.0 Hrs/Day or 100% 50.0% Bypass 

System Design 1 

[T) 
Conf ig u rati.Qn 

To Storage 
or DistribuJion 

Budgetary Capital & Operating Costs ' I I Annual O&M Costs: $1 40,200 per Yr or $51 I Acre Ft 

Total Capital Costs: $354,675 

Total Water Volume Treated: 
Unit Capital Costs: $0. 145 per GallDay of Capacity 

395 Million Gallons 

I Special.Notes, . I 

TETRA@ 
Filtration 

Issued: 05-Aug-I 1 A10 Proposal No. 35602 SO7 Products 



EPCOR 
Well # I O  Site 

Fountain Hi l l s ,  AZ 

PROPOSAL FOR 

SORB 33@ Adsorber Systems 
For Arsenic Removal 

TWO (2) 10'-0" DIA. ADSORBER WITH BAYOXIDE@ E33 MEDIA 

This proposal contains proprietary or confidential information of Severn Trent Water Purification, Inc. 
(STWP) regarding patent protected proprietary technologies and their implementation in the field, 
recommended uses and costs. Any such proprietary or confidential information disclosed herein is 
provided at buyer's request and solely for the purpose of enabling buyer to evaluate this proposal. 

In receiving and reading this proposal, buyer agrees that it will not reveal or otherwise distribute its 
contents to any third party without S W s  prior written consent. The foregoing limitation shall not 
preclude buyer from disclosing the contents of this proposal to its employees, on a need to know 
basis, who have the responsibility to evaluate and/or implement the program set forth in this proposal. 
This proposal shall at all times remain the exclusive property of SNVP until accepted by the party to 

which it was tendered. 

CONTACTS: 

Steve Wood - Business Developer 
Severn Trent Services 
(831) 601 6620 
swood@severntrentserices.com 

Jeff Pals - Representative 
Hennesy Mechanical 
+I 602 996 3444 
jeff@hennesymech.com 
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Tel 412 788 8300 800 364 1600 0 Fax 412 788 8304 w w w . s e v , c ~ ~  
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1 .O INTRODUCTION 
Severn Trent Water Purification, Inc. (STWP) is pleased to offer this proposal for the supply 
of equipment, Bayoxide' E33 media and services for two (2) 10'-0' diameter SORB 33@ 
Engineered Arsenic System (EAS) adsorbers for EPCOR at its Well No. I O  site. This 
proposal is in accordance with the specifications and drawings of STWP and the information 
provided by the client in the Site Qualification form. 

This proposal is the complete description of the technical offer. Below is a summary of the 
design criteria: 

Well flow rate: 
Treatment flow rate: 
Pump discharge pressure: 
Pump operation: 
Site elevation: 
Adsorber location: 
Backwash discharge: 
Site height limitations: 
Media loading method: 
Piping material: 
Controls Communications: 
Power available at site: 

1700 gpm (max) 
850 gpm (max) 
50 psig (assumed) 
100% utilization 
1900 fi approximately 
outdoors - no weatherproofing required 
To evaporation pond 
None 
Bag hoisted overhead 
Cement-lined ductile iron 
None requested. None provided. 
480Vl3ph and 12OVl1 ph 

2.0 EQUIPMENT DESCRIPTION 

2.1 Adsorber lnternals 

2 lots SUP DO^^ Gravel 
To support the media and cover the effluent collectors, shipped in 50 Ib. bags 

2 lots Bavoxide@ E33 Media 
Shipped in 1,650 Ib (57 ft') super sacks 

2.2 Process Vessels 

2 Adsorber Vessels 
75 psig vertical pressure vessels, each 10'-0" diameter with min. 5'-0" straight 
side wall. Design features as follows: 

SA516-70 carbon steel plate. 
8 Designed and stamped to ASME Section VIII, Division 1 Code in effect at 

time of contract award. 
8 Legs for support of the vessels from the floor. 
8 Interior blast cleaned, SP-10, and coated with ANSI / NSF Std. 61 certified 

epoxy. 

krn/35750 EPCOR EAS-4710 Pro.doc 
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0 Exterior blast cleaned, SP-6, and coated with two coats of self-priming epoxy. 
@ Two access ports, one 24” diameter on the side wall with hinge and one 14” x 

18” on the top head 
8 304 stainless steel inlet distributodbackwash collection pipe. 

304 stainless steel effluent header with 304 stainless steel screened 
laterals. 

2 lots Adsorber Pipinq 
The attached general arrangement drawing is indicative of how a pair of vessels 
will be piped together. 
@ Cement-lined ductile iron process piping, painted same as vessel. 
0 Galvanized carbon steel rupture disc and vent piping 

2.3 Valves & Accessories 
The enclosed P & IDS indicate the type, quantity and size of valves and accessories 
for the vessels. Manual butterfly valves will have lugged cast iron bodies, stainless 
steel discs and handwheel operators. Accessories will include rupture discs, 
expansion joints, and air releasehacuum valves. Adsorbers are to be backwashed 
manually. 

2.4 Instrumentation 

2 Influent Flow Meters 
Magnetic flow meters with stainless steel grounding rings and integral 
transmitters, sizes are indicated on the P & IDS. 

2 Differential Pressure Switches 

2.5 Auxiliary Equipment - Process Bypass Control 
The following equipment will be installed in piping supplied by the field contractor. 
This is for a partial bypass of the system flow to extend the media life of the 
adsorber. 

1 BvDass Flow Meter 
Magmeter, size per the P & ID, with the same features as those for the 
Adsorber Influent Flow Meters. 

1 Bvpass Manual Flow Control Valve 
Manual butterfly valve, size per the P & ID, with the same features as those 
for the Adsorber Valves. 

3.0 ASSEMBLY REQUIREMENTS 
The following are the items that will be shipped individually that must be assembled in the 
field. 

krn135750 EPCOR EAS-4710 Pro.doc 
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Gravel 
Bayoxide@ E33 media 
Adsorbers: All the internal collectors and distributors will be installed at the shop. The 
carbon steel piping will be attached at the shop but may need to be removed for 
shipping. 
Process Piping: The pair of adsorbers will have a central piping “tree” with valves 
attached. This “tree” will be shipped as a unit. Individual piping spools that connect the 
“tree” with the adsorbers will be shipped loose for connection in the field. These loose 
pipe spools will include the expansion joints. 
Influent flow meters for adsorbers 
DP switches for adsorbers 
All auxiliary equipment 

The Bayoxide@ E33 media is to be loaded through the top access hatch of the adsorber by 
raising the bags up by crane, forklift or other means. Therefore, sufficient overhead 
clearance of at least 13’ must be available (assuming use of a forklift). If there is a building 
roof without sufficient inside clearance, then an access hatch or removable panel must be 
available for media loading. 

In the future media will have to be replaced after it reaches a point at which it cannot remove 
arsenic to required levels. At that time removal of the media will be by a vacuum hose 
accessed through the top or side manway. 

4.0 FIELD SERVICES 
STWP will furnish the services of a qualified field representative to instruct operation 
personnel and advise on equipment and media installation for 3 days in 1 trip and start-up 
for 4 days in 2 trips. 

Additional services can be purchased, if desired, at the rate of $1,250 per day (8 hr/day 
max.), including travel days, plus travel and living expenses to be billed at cost. 

When the STWP field representative arrives on-site at the time requested by the 
contractor/purchaser all equipment must be ready for work to begin. If equipment is not 
ready then our standard per diem rate, plus travel and living expenses, will apply. 

5.0 QUALIFICATIONS 
The following items are not included in the STWP package: 

A R M  certification of equipment 
@ Receiving, unloading, storing and installation of STWP supplied equipment 
@ Concrete foundations for vessels, building/architectural work and engineering thereof 
@ Anchor bolts for adsorber vessel or mechanical equipment 
@ Access ladders & platforms for adsorbers. 

Interconnecting piping or piping supports including flanges, bolts, nuts and gaskets, and 
engineering thereof, outside the boundary of the piping on the adsorber vessels. Note, 
piping for bypass is part of the piping not supplied by STWP. 
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Impulse tubing for DP switches for adsorbers 
Electrical starters, transformers, circuit breakers, motor control center, and engineering 
thereof. 

* Conduit and wire to all devices. 
* Mounting brackets for control panel 

Heat trace and insulation for freeze protection of pipe and instruments 
* Water supply/disposal for flushing of adsorber internals 

Performance testing; collection of samples and lab analysis 
Spare parts 
Chemicals 

STWP will provide 3 operation and maintenance manuals in final form. 

6.0 PRICE AND PAYMENT SCHEDULE 
SlWP will deliver the equipment, materials and service described herein for a lump sum of 
$354,675 including freight, but no taxes. 

The media replacement cost (includes replacement and disposal of spent media) is $205/ft3. 

Pricing is valid for thirty (30) days and is conditioned upon acceptance of the STWP 
Standard Terms and Conditions of Sale (Revision 31 January 2009). 

Payment is net 30 days after invoice, All invoices to be submitted by the 25th day of the 
month or sooner. Interest to be billed at 1-%% per month on invoices unpaid after 30 days 
or the maximum allowable by law, whichever is less. 

Payment shall be made as follows: 

10% 
30% 

50% 
10% 

Invoiced upon initial submittal of drawings for approval; 
Invoiced upon delivery of raw materials to fabricator and media to distribution 
site; 
Invoiced upon delivery of equipment to the site; 
Invoiced upon completion of start-up. 

7.0 PRODUCTION SCHEDULE 
0 Submittal of EIC & mechanical drawings for approval within 6 to 8 weeks after receipt of 

purchase order. 
8 Delivery of equipment 14 to 18 weeks after submittal approval. 

8.0 ACCEPTANCE OF PROPOSAL 
The referenced documents and attached Standard Terms and Conditions of Sale are 
incorporated herein and are agreed to be a material part of this Agreement. 

AGREED BY: AGREED BY: 
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Severn Trent Water Purification, Inc. 

(Name) 

(Tit I e) 

(Name) 

(Title) 

(Date) 
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Bayoxide@ Arsenic Removal Media - 
Ferric Oxide Adsorptive 
The simple and economical SORB 33" arsenic removal technology uses Bayoxide@ E33 granular or Bayoxide@ E33P pelletized, 
ferric oxide media, developed by LANXESS and produced for Severn Trent specifically for groundwater source drinking water 
adsorption. The Bayoxide@ media is long-lasting and once exhausted can be sent to a non-hazardous landfill for disposal. 

Bayoxidem rnedia has been successfully removing arsenic from drinking water treatment systems since 1999. The media is 
NSF Standard 61 approved, and has received regulatory approval from agencies in the United Kingdom, France, Hungary and 
more 

The Bayoxide@ media is dry and designed to remove both arsenic (Ill) and (VI well below 10 pg/L from drinking water sources, 
Bayoxideca media has a high capacity for arsenic, providing long operating cycles and low operating costs. The media's life 
expectancy is dependent on site-specific water quality and operating levels. Bayoxide@ media will adsorb arsenic in preference 
to these other ions. Under high pH conditions, high levels of vanadium, phosphate (21.0 ppm) and silica b40 ppm) can 
present interference and reduce the media's adsorption capacity for arsenic. Therefore, Severn Trent Services offers pre- 
treatment solutions to minimize the effect of interference from these ions. 

As the global provider of Bayoxide@, Severn Trent Services inventories large volumes of the media and can readily meet first 
install and refill needs of our clients. 

Bayoxide@ E33 Media 

:ures & Benefits 

Removes As (Ill) and As (VI to < 4 pg/L 
Robust Bayoxide media has high capacity for arsenic 
Long media life under continuous operation 
Very low residual (backwash) effluents: <0.1% of water treated 
No re-pumping required 
No chemicals for regeneration 
Small footprint 
Dry media 

Severn Trent Sarvices 
54: 5 W Siig-I Avenue. S d e  I C 2  
bnipd, FL 33633 
Tel 813 886 9331 
loll SO0 364 3931 
Fax 813 886 0651 
mfcZ3sever ntrertsemces ccin 
wv,$v se~erntrentservices.co.n 



Bayoxidea media IS filled into the adsorption vessels from sacks by gravity or by hydraulic eduction. The exhausted media 
is non-hazardous and can be sent to a landfill, passing TCLP or landfill leaching requirements. Spent media can be removed 
hydraulically or by vacuum. 

NSF Standard 

and vanadium. 

LIPVentlr - - - - 

AiMCL 

water's arsenic level exceeds the 10 p g / L  MCL. Bayoxide@ 
E33 has a gradual breakthrough curve that allows operators 
to efficiently manage the system without the need for 
emergency media exchange due to sharp break through 
seen from other media. 

Bayoxide@ E33 is a registered trademark of Bayer, AG 

565.0200.1 09/07 



SORB 33@ Arsenic Removal System 
Treatment Bypass and Blending 
Frequently Asked Questions 

5.5 
7 

Q: 
A: 

62% 923 462 3.6 577 
80% 1,200 600 2.8 300 

Q: 
A: 

Q: 
A: 

What advantages does treatment bypass and blending of untreated water have for SORB 33@ arsenic removal 
systems? 
rhroughout most of the Bayoxidem E33 media life, it will remove arsenic to levels much lower than the 10 lg/L MCL set 
by the USEPA When treating waters with relatively low arsenic levels (<25 vg/L), systems are usually designed to treat 
a portion of the flow, and bypass the remainder, blending it with treated water to produce a quality of 8-9 vg/L arsenic, 
slightly below the MCL As much as 60% of the water can bypass treatment while meeting the regulatory limit. SORB 
33a systems are provided with bypass lines, valves and flow meters to monitor the amount bypassed versus the flow 
being treated The bendi ts  of :his trpatment configuration are to  reduce operating costs by extending the media life and 
to  reduce the size of the adsorbers 

An example of a simple treatment bypass configuration is illustrated in the middle line of the table below. Well water con- 
taining 12 pg/L arseriic is treated to a blend target value of 8 ug/L. Usirig an average 4 vg/L arsenic treatment level, 
50% of the 1 ,500  gallons per minute (gpm) water flow is treated, and 50% is bypassed. This configuration extends the 
media life by nearly 100% and allows for smaller adsorber designs. 

Can the treatment bypass be optimized over the media life to extend media life while maintaining a target 
blend arsenic level? 
SORB 33" systems are conservatively designed within the media's Empty Bed Contact Time (EBCT) and loading rate lim- 
its. As illustrated in the table, more water can be bypassed early in the media cycle when the treated water has 1.5-3 ug/L 
arsenic. Later in the cycle, less water is bypassed as the treated water increases above 5.5-7 pg/L. This is accomplished 
without exceeding the design loading rate of 8 gprn/ft2 and going below the minimum EBCT of 2.5 minutes. In this case, 
the maximum treatment is 80% of the well water flow rate. 

The treated water arsenic level increase is very gradual, so bypass flow rate changes can be made incrementally following 
routine arsenic analyses of the treated water. 

Is Bypassfllending a treatment design approved by state regulators? 
Treatment Bypass and blending to a level below the MCL is an accepted design by water quality regulatory agencies in 
most, but not all, states where arsenic treatment is being used. 

- 1 -  565.4010.0 



SORB 33@ Arsenic Removal Systems 
Bayoxide@ E33 Media Performance Arsenic 
Breakthrough Curves - 
Frequently Asked Questions 

Q: What is the method used to evaluate Bayoxide@ E33 Arsenic Removal Performance? 
A: Arsenic removal performance via adsorption is illustrated graphically using a “Breakthrough Curve” such as the 
one shown below. Performance of an adsorbent is measured by the number of bed volumes of water that can be 
treated with one bed volume (BV) of media before it exhausts, i.e., can no longer adsorb arsenic efficiently. A BV is 
the volume of media in the adsorber. An adsorber with a 100 ft3 media bed is equivalent in volume to 748 gallons, 
and if the media can treat 100,000 BV’s of water, that equates to 74,800,000 gallons that can be treated through 
that adsorber. The adsorption curve below is typical for Bayoxide@ E33 media used in the SORB 33@ Process. In 
this illustration, water containing 32 pg/L arsenic can be treated to about 105,000 BV’s before the treated water’s 
arsenic level exceeds the MCL of 10 pg/L. This is called the breakthrough point. 

Monitoring of SORB 33@ per- 
formance is done by routine 
analysis of the treated water. 
Early in the cycle, this can be 
done on a bimonthly basis. 
When the treated water’s 
arsenic level increases above 
4-5 vg/L, this frequency is 
increased to semi-monthly so 
as to be able to schedule 
media replacement as close 
to the breakthrough point as 
possible without exceeding 
the MCL. In this case, more 
frequent analysis starts at 
about 80,000 BV’s. Using the 
timeline, this would be at 
about 9% months, and the 
analysis is closely monitored until the media is changed out at about 98,000 BVs, or after 12 months of operation, 
when the treated water arsenic reaches 9 pg/L. 

Unlike breakthrough curves for water softening resins or some other adsorbents, arsenic will continue to be adsorbed 
by Bayoxide@ E33 even after it exceeds the MCL. Softening resin hardness breakthroughs rapidly to the influent 
levels (within ~ 1 , 0 0 0  BV’s on the above curve) leaving little time to schedule media changeout, etc. However, in the 
illustration above, arsenic continues to be adsorbed from partially “spent” Bayoxide@ E33 media for over 20,000 
BV’s beyond 10 pg/L MCL breakthrough. The advantage of an “extended adsorption” media like Bayoxide@ E33 is 
that its capacity can be increased in a lead/lag (series), or “sequencing” flow configuration. 

565.4005.0 - 1  - 
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William, 
I have broken out the scenarios with recommendations. Note for all options, a pre-filter will be 
required as the turbidity is above the design criteria of 0.5 NTU. Below I have outlined the design 
criteria for iron based media (GFH). It is recommended that over a longer period of time, the full 
flow treatment will be the best option. 

Design Criteria 

I 

I 

I 

8 

I 

I 

8 

I 

I 

I 

I 

Ground Water Systems Characteristics 
Oxygen >0.5 mglL 
Ferrous iron <0.2 mg/L 
Manganese <0.05 mg/L 
Aluminum <0.2 mglL 
Silica e20 mglL 
Phosphate <0.05 mglL (as phosphate) 
Sulfate < 25 mg/L 
TDS < 500 mglL 
pH adjustment not required in most cases (range 5.5 to 9.0) 
Pre-oxidation is not required 

Design basis based on the water quality of Well IO noted below. 
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Alkalinity as CaC03 180 mgll 
Bicarbonate alkalinity as CaC03 180 mg/l 
Total Arsenic 0.01 1 mgll 
Arsenic (3) 0 ug/l 
Arsenic (5) 7.2 ug/l 
Barium 0.062 mgll 
Calcium 50 mg/l 
Chloride 58 mgll 
Conductivity 560 umhoslcm 
Fluoride 1.9 mg/l 
Total Hardness 170 mgll 
Iron, Total 0.28 mgll 
Magnesium 11 mgll 
Manganese 0.01 2 mgll 
Nitrate 1.5 mgll 
pH (field test) 7.8 
Selenium 0.0059 mgll 
Silica 46 mgll 
Sodium 48 mgll 
Sulfate 28 mgll 
Sulfite ND 
TDS 370 mg/l 
Temperature (field test) 31.60F 
TOC ND 
Turbidity 1.5 NTU 
Antimony ND 
Copper 0.02 mg/l 
Cadmium ND 
Chromium (VI) 0.0069 mg/l 
Chromium (111) ND 
Color 4 
DOC ND 
Iron, Dissolved ND 
Lead 0,0026 mg/l 



Mercury ND 
Phosphate ND 
Oxygen (field test) 
Molybdenum ND 
Vanadium 0.01 5 mg/l 
Strontium 0.43 mgll 
Zinc ND 
Nickel ND 

Since there are a number of none detects (NO), the projections are very rough estimates and if 
this project is realized, it is recommended that a RSSCT and/or pilot test be conducted. 

Here are the general comments on the water quality provided. 

pH is on the high side at 7.8. 
There is some questions about the Arsenic numbers; the Total Arsenic is listed at 11 ppb, 
Arsenic (3) at 0 ppb, and Arsenic (5) at 7.2 ppb. Numbers don‘t add up, 3.8 ppb off as 
either Arsenic (5) or (3). Not a big deal; Total Arsenic of 12 ppb is to be used for the BV 
estimation. 
Silica is high at 46 mg/L. 
Turbidity is high at 1.5 NTU; typically would like levels at <0.5 NTU. Over time this will 
result in solids build-up in the GFH. Note my comment on a pre-filter. 

0 

Design assumptions. 

0 

0 HLR of 5 gpm/sf. 
0 EBCT of 5 min. 

40”ofGFH. 
2417 operation. 

0 Used 12 ppb Arsenic. 
0 

Two tanks in parallel each treating 425 gpm. 

Phosphate was listed as ND; used 0.05 mg/L. 

Given that the 50% will be treated and blended, theoretically the GFH system cannot put out 
more than 8 ppb to still achieve a 10 ppb in the finished (blended) water. As a safety factor, I 
looked at a level of 8 ppb for the BV estimation. 

Therefore, based on the above assumptions and accounting for Silica and Vanadium, it is 
estimated at 50K - 55K to 8 ppb. The main issues are the high pH and silica. 

Option A. Full flow Treatment (No DH Adiustment) Parallel Confiquration 

Budge Price: $783K (3 tanks) 

Influent flow: 1,700 gpm 
Vessel Size: 12 ft diameter 
Vessel Quantity: 3 (each treating 567 gpm) 
Tank type: ASME Code 
Design HLR: 5 gpm/ft2 
EBCT: 5 minutes 
Material: Carbon Steel 
Estimated media cost: $216/cu.ft. 
Media Volume: 1 ,I 30 ft3 



Cost $/I ,000 gallons: $0.52 (media only) 

Based on the above assumptions and accounting for Silica and Vanadium, the estimated bed 
volume is 50K - 55K to 7 ppb. It is recommended that a pre-screen be installed prior to the 
treatment system. 

Option B. Full flow Treatment (PH Adiustment to 7.0) Parallel Confiquration 

Budge Price: $783K (3 tanks) 

influent flow: 1,700 gpm 
Vessel Size: 12 ft diameter 
Vessel Quantity: 3 (each treating 567 gpm) 
Tank type: ASME Code 
Design HLR: 5 gpm/ft2 
EBCT: 5 minutes 
Material: Carbon Steel 
Estimated media cost: $21 G/cu.ft. 
Media Volume: 1,130 ft3 
Cost $/1,000 gallons: $0.26 (media only) 

Based on the previous assumptions and a pH of 7.0, the estimated BV is around 1 IOK, hence the 
lower cost per 1,000 gpm. It is recommended that a pre-screen be installed prior to the treatment 
system. 

Option C. Bvpass Option Parallel 

Budge Price: $495K (2 tanks) 

Blend Parameters 

Target arsenic: 8 ppb 
Arsenic treated: 4 ppb 
influent arsenic: 11 ppb 
Treated influent: 42.86% 
Treated influent: 728.57 (total) 
Treated arsenic level: 1.71 ppb 
Bypass: 57.14% 
Bypass: 971.43 gpm 
Blend arsenic: 4 ppb 

Influent flow: 729 gpm 
Vessel Size: I 1  ft diameter 
Vessel Quantity: 2 (each treating 365 gpm) 
Tank type: ASME Code 
Design HLR: 4.83 gpmIft.2 
EBCT: 5.16 minutes 
Material: Carbon Steel 
Media Volume: 754 ft3 

It is recommended that a pre-screen be installed prior to the treatment system. Note that as the 
media become loaded, more treated water will be necessary. Confirmation testing with either 
RSSCT and/or pilot is recommended. 



Under the condition of only one tank in service, the theoretical arsenic level limit for 
the system would be 4 ppb to still achieve 10 ppb in the finished. Note that if the treatment 
system is interrupted for any reason, the complete water system would be shut down. 
Also with smaller treat versus bypass, this does lead to lower capital cost, but more 
frequent media replace, which should be noted that the cost of the treatment systems is in 
the media cost. 

Price Additions: 
None 

EquiDment Furnished: 
Scope includes 100 psi working pressure filter tank with supporting legs. Top side inlet 
connection with overdrain pipe and bottom head effluent connection. Shop installed steel plate 
underdrain with Model 650 MSW underdrain nozzles with ABS screws. Screwed air release 
connection. One 14" x 18" manhole in top head. One coat of interior and exterior primer, and 
two coats of interior finish paint above the underdrain. Sch. 40 steel filter face piping with exterior 
primer coat. Manually operated butterfly valves for inlet, backwash waste and effluent. 
Automatic operated air release valve and piping. 12" of support gravel and 40" of GFH media. 
GFC #4879 loss of head gauge and #I639 backwash rate of flow indicator. Tanks include 
separate nozzles for media removal and fill. 

Eauipment Not Furnished: 
Installation. concrete slab work including waste sump, interconnecting piping, chemical feeds (if 
required), and overall plant operation and controls. 

Notes: 
Prices include technical direction, commission and freight to the west coast. 
Filter tank size is outside diameter, Straight side shell height is 6'-0". 
Unit capacity based on 5 gpm/sq.ft. of tank area and 5.0 minute Empty Bed Contact Time. 

As a minimum, your proposal shall include the following information: 
1 Media data 

Matrixlactive ingredient Active 
Substance: [Galvan, Anthony G (WT)] 

Granular - micro uorous 
Color[Galvan, Anthony G (WT)] Brow 
Bulk density (Ibs/cf)[Galvan, Anthony G 
(WT)] 72 Ibs/cf 
Moisture content (%)[Galvan, Anthony G .. 

(W)] 45% 
Grain size (mm)[Galvan, Anthony G I 
(WT)] 0.3 to 2.0 mm 
Adsorption density (g/kg)[Galvan, 
Anthony G (WT)] up to 60 glkg 
phosphatelarsenic 
Backwash requirement[Galvan, Anthony 
G (W)] 8 to 12 gpmlft2 
Arsenic residuals (fines) 
[Galvan, Anthony G (W)] if excessive 
backwashing. ... fines can be generated 
Regenerable [Galvan, Anthony G 
(W)] Yes, but would create a larger 



2 

waste .... Siemens only promotes a once 
through and then the media is disposed. 
Media can be disposed via landfill after 
passing the TCLP. 
Disposal requirement[Galvan, Anthony G 
(WT)] TCLP pass .... disposal to landfill. 
Siemens has a media service where we 
remove and replace the media. Please 
see attached media service brochure. 
Optimal pH operating range[Galvan, 
Anthanv G fWT)l 7 nH 

(WT)] if >90% removal then series if <90% . .. 
removal then parallel system. All parallel. 
Vessel pressure rating (psi) [Galvan, Anthony G I 
(WT)] As noted above.. . .I 00 psi working 
pressure .... the pressure through the media is 0.9 
psilft of media. 
Vessel dimensions (height, diameter) [Galvan, 
Anthony G (WT)] as noted above. 
Vessel materials[Galvan, Anthony G (WT)] Carbon 
steel 
Media volume (cubic ft) [Galvan, Anthony G 
(WT)]As noted above. 
Media depth (ft) [Galvan, Anthony G (WT)] 3.33 ft 
EBCT at design flow (minutes) [Galvan, Anthony G I 
(WT)] as noted above. 
Hydraulic loading rate (qrsmlsa ft) [Galvan. Anthonv 

' I  . ,. 
GOIWT)l As noted above' 
Design peak flow to each vessel (gprn) [Galvan, 
Anthony G (WT)] as noted above. 
Design average flow to each vessel (gpm) [Galvan, 
Anthony G (WT)] as noted above 
Backwash flow rate (mm) [Galvan. Anthonv G I 
(W)] based on tankdiameter, we can calchate the 
flow. So: a 12 ft diameter tank will have a cross 
sectional area of 11 3 ft2 at a backwash loading rate 
of 8 gpm/ft2 = 904 gpm. 
Backwash loading rate (gpmlsq ft) [Galvan, Anthony 
G (WT)] 8 gpm/W 
Backwash duration (minutes) [Galvan, Anthony G 
(WT)1-10 minutes 
Backwash frequency (timeslmonth) [Galvan, 
Anthony G (Wr)] 4 to 6 weeks backwash frequency 



Working capacity (BV) [Galvan, Anthony G (WT)] 
see note above on the ND values .... estimated BV 
projection at 50-55K bed volumes at pH 7.8 at noted 
water aualitv values. At oH 7.0 the bed volumes are 

I .  

increased to approximately 1 ?OK. 
Breakthrough BV (at 10 ugll As) [Galvan, Anthony G 
(W)] as note above. 
Headloss with clean media (psi) [Galvan, Anthony G 
(WT)] 0.9 psi/ft of media.. . .so if there are 3.33 ft of 
media, the headloss of the clean media is about 3 
mi or 4 mi.  
Headloss when backwash is required (psi) [Galvan, 
Anthony G (WT)] <7.5 psi, but should never meet 
this pressure as the water should be clean ~ 0 . 5  
NTU. Note that the system is design based on time 
to backwash which is typically 4 to 6 weeks.. . .The 
GFH treatment systems have an operating 
differential pressure of no more than 7.5 psi 
measured from inlet to effluent header. Backwash 
water is supplied from in-service vessels so no 
supply storage or pump is required for backwashing 
the units. 

The primary purpose of the “backwash cycle” in a 
GFH system is to “fluff or stratify the media. As the 
water passes through the media the media can 
compact and close of flow trends causing 
channeling. The “fluffing” of the media allows even 
flow and exchange around the media particles. 

While the Adsorbers are not to run as filters, 
contaminates can collect on the surface of the GFH 
media. This material must be removed by 
periodically flushing out, or backwashing following 
the instructions given in this booklet. Rigorous 
backwashing as seen in filter systems should not 
occur in this system, light backwashing to remove 
contaminates is occasionally required. When the 
GFH media is washed at the proper rate, the media 
bed is lifted and the particulate is washed from the 
vessel. If the rate is too great, media will be lost 
from the system. If the rate is too low, the bed will 
not be completely cleansed. The backwash rate 
should not exceed 12 gpm. Eight, (8) gallons per 
minute is the startina recommended flux rate. 
Media replacement method [Galvan, Anthony G 
(W)] Siemens media replacement contract 
recommended. Otherwise, a vacuum truck or 
eductor type system. 
Media regeneration recovery rate (Oh) [Galvan, 
Anthony G (WT)] we don’t promote media 
regeneration, but have seen somewhere in the 
range of 50 to 70%. 
Operation Mode (auto/manual)[Galvan, Anthony G 
jW)] manual .... but can provide automatic .... but 



since the system backwash duration is 4 to 6 
weeks, then manual is sufficient 
Testing and Monitoring Parameters and Frequency 
Requirements [Galvan, Anthony G (WT)] on the 
initial startup, less monitoring .... as the media 
becomes loaded (used), then it requires more 
frequent testing. RSSCT andlor pilot will give you a 
gauge also on media loading (Le., bed volumes) 
Pre-treatment requirement [Galvan, Anthony G 
(WT)] Yes .... it is recommended to have a 20 micron 
filter.. . .note that if there is a substantial turbidity 
load, this will depend on the what pre-treatment 
option is employed ... .I have seen some plants 
install back filters on the front end. 
Post-treatment requirement[Galvan, Anthony G 
(VU)]  no .... but if excessive iron or backwashing, 
then a post treatment filter. Also, we have seen 
other end-users employ a decant tank and reuse the 
water. 
Vessel effluent As levels (ug/l)[Galvan, Anthony G 
(WT)] variable depending on well utilization, pH, 
constituent levels 
5-year guaranteed media replacementldisposal or 
regeneration cost ($/cf) [Galvan, Anthony G (WT)] I 
should have the information on the 5 year media 
j 



GENERAL FILTER 
THREE UNIT ARSENIC REMOVAL SYSTEM 

STANDARD FLANGED PIPING - PARALLEL FLOW 
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NOTE: CONFIGURATION SHOWN IS STANDARD 

A-28450-0 

SIEMENS 
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William, 
Please see my comment below. Thanks! 

1. You noted that all options require a pre-filter since turbidity is above your design criteria. 
But I didn’t see the pre-filter was included in the scope of supply. 

Siemens does not provide the pre-filter.. . .this is usually specified by the consultant.. . . 

2. You said over longer period of time, the full flow treatment will be the best option. Can 
you explain in detail. Since our arsenic level is only slightly above the MCL level for some 
of the tested values, I have thought treatment/bypass/blend should be a better option in 
the longer run. 

This would be true if only arsenic was the only constituent in the water ... .The capital cost 
will be less expensive, but over time as the media becomes loaded, more water that has 
to be treated. I have provide an example of the arsenic occurrence a the media becomes 
loaded ... .as you can see is does require more water to be treated versus bypass as the 
media becomes loaded (no it is not linear) .... this is only an example, there is no way to 
really know how the media will exhaust out .... we can test via RSSCT/Pilot .... I have 
provided what was seen on one of our earlier installations based on media resting .... as 
noted in my earlier email, there several variables that can affect the media performance 
(i.e., constituent level, pH, media resting, etc.). 

As noted, we can look at blending ....j ust keep in mind that there are several variables 
that need to be considered before designing the blend system ... 

Arsenic Vs Treated Flow 



ATF Effluent and Blend Process Lab Results vs Treated Flow for Well 276 
New media installed on 8/25/06 and replaced on 2/5/07 (single vessel) 

3. 

4. 

5. 

6 .  

7. 

a.  

9. 

Because this treatment configuration will process only a portion of total flow, it takes a 
longer time to exhaust the adsorption capacity of the media assuming the total media 
volume is the same for both options. 

As the tnedia becomes exhausted, it will require more water to be treated. 

I believe the treatment/bypass/blend configuration is less expensive for both capital 
investment and O&M 

Capital cost is less, but over time may be more costly 
evaluated 
would need a complete water quality analysis 

O&M will need to be 
I still do not have the information from our media service group also, we 

How much it will cost to run a RSSCT? 

512K .How long the RSSCT will run7 10 weeks .Have your proposal included 
RSSCT? No 

I agree the arsenic test numbers present some questions. 

Please cost the pH adjustment system based on sulfuric acid. Please also provide O&M 
cost estimates for the pH adjustment system. , . 

We would need to know preferred pH adjustment system as noted in my earlier 
email (I e acid or carbon dioxide) Acid has been the preference 

The option C s vessel size is 11 ft diameter Please confirm 

Siemens standard vessel size IS I 1  ft We  really only needed an 10 5 ft  diameter 
unit 
so pick the next even size 10.5 ft diameter 

850 gpm / 2 (two tanks parallel) = 425 gpm / 5 gpm ft2 = 85 ft2 = 10.41 ft diameter 

Please provide a PID or flow diagram drawings for your treatment options 



I sent a GA of the parallel tanks in my earlier email .... 

I don’t have a PID as we only provide the tanks and the media .... some valving .... l have 
attached the equipment list in my earlier email. 

10. We would like to use the existing SCADA system on site to monitor the flow meters and 
pressure gauges. We will need 4-20mA signals from these devices. 

Not a problem. .. . I will need more time to price up the flow meters and pressure gauges 
having a signal of 4-20 mA. Also, any other monitoring devices .... Le., chlorine residual, 
etc. 

11. Will your piping be supported by a rack provided by you? 

Rack? Not sure what you are asking.. . I 

Please give feel free to give me a call so we can hone in on what you would like to control and 
what treatment design would be best suited. Thanks! 



Stantec 

ENGINEERING REPORT FOR WELL NO. 10 ARSENIC TREATMENT 

APPENDIX E 

Layne Christensen Equipment Price 
Quote and Cut Sheets 

E 



LAYNE CHHSTENSEN COMPANY 
3804 E. Watkins Street, Phoenix, AZ 05034 - Phone: 602.345.0600 - Fax: 602.345.8632 www.lavnewater.com 

Stantec 
82 1 1 South 48th Street 

Phoenix, AZ 85044-5355 
Phone: 602.438.2200 

Fax: 602.43 1.9562 

Project Estimate: LayneRT Arsenic Treatment System 

Friday, August 05,201 1 

'repared For: 

'repared By: 

DESCRIPTION: 

William Li 
Professional Engineer 
Michael Boyd 

Account Manager 

Thank you for choosing Layne Christensen Company, a leader in groundwater development. Layne Christensen continually 
works to tailor unique and practical solutions using Layne products and services to meet individual client needs within the water 
community. Layne Christensen has been maintaining life's most vital resource since 1882. Our full range of water-related 
services encompasses site selection, well field design and development, pump installation and repair, water treatment, aquifer 
maintenance and remediation, and well rehabilitation. 

The scope of work for this project is to furnish a LayneRT arsenic treatment system for Stantec. The attached scope of work 
includes the details of the system. With the current pH value of 7.8,  Layne will warrant the bed life to achieve 68,000 Bed 
Volumes (BV's). If we adjust the pH down to 7.2, the warranted bed life will exceed 100,000 BV's. This performance guarantee 
can be supplied as an executed operating agreement upon the request of the client. 

Thank you again for choosing Layne Christensen Company. As a representative of the company's Phoenix, Arizona based 
office, I realize that Layne possesses the experience and technical expertise to solve your complex water supply issues. We will 
diligently work in a consistently courteous and professional manner to meet your specific site conditions and needs. We look 
forward to becoming your sole source provider for water-related services. 

Thank you for the opportunity to be your water resource solution. 

Professional Services for Water Systems 

http://www.lavnewater.com


Project Estimate 

Company: Stantec 
Contact: William Li 

Address: 8211 South 48th Street 
City, State, Zip: Phoenix, AZ 85044-5355 

Project: Arsenic Treatment System 
Phone: 602.438.2200 

Fax: 602.431.9562 

Date: August 5, 2011 
Estimated By: Michael Boyd 

Location: Phoenix, AZ 
Prevailing Wage: No 

Type of Tax: Sales 
Tax Rate: 9.30% 

LABOR & MATERIALS 
1. LayneRT Arsenic Treatment System: Base Bid (Item I) LS 1 $433,050.00 $433,050.00 
2. Optional pH Adjustment LS 1 $24,300.00 $24,300.00 

REGENERATION 
1. LayneRT Media Regeneration Cubic-Foot 0 $160.00 $0.00 
-When media needs to be regenerated, the cost of $160 per cubic-foot 
includes unloading. transportation, regeneration, waste disposal and 
re-installation of the media into the vessels. 

- The waste neneratedKsses TCLP and CA-WET. but as we anticioate 
_ _ _ _ _ _ _ ~ . -  

regulations to change, we include in our $160, the cost to dispose of the 
waste in a hazardous landfill. 
- Media will be regenerated in 250 cubic-foot increments. 

Clarifications 

I .  Client to provide legal access. 
2 .  Client to provide all applicable permits 
3. Client to provide on-site water source. 
4. This quote is valid for 30 days from above date. 
5. Based upon Layne Christensen's attached Terms & Conditions, 
6. Layne's payment terms are "Net Due Upon Receipt Of Invoice". 
7. The installation hours will be billed bmed on actual hours in the field 
8. Signing this project estimate authorizes Layne Christensen Company 

lo proceed with your project. 

Subtotal $457,350.00 
Sales Tax1-1 

Totall $499,883.551 

Layne Christensen Company Stantec 

8lYZOI 1 
Michael Boyd -Account Manager DATE William LI DATE 

Professional Services for Water Systems 



- LayneCh ristensen 
WATER TECHNOLOGIES 

August 5,201 1 

Re: 850 GPM Arsenic Removal System for EPCOR USA Chaparral City Water System, Arizona 
Scope Letter Q- 1 1-047 

I. BASE BID 

The following items and/or services will be included as specified: 

1. 

2. 

3. 

4. 

5 .  

6 .  

7. 

8. 

9. 

Two (2) Adsorption Vessels, 120” diameter x 5’4’’ straight shell, carbon steel construction, designed to a 
maximum allowable working pressure of 75 psig, ASME Code section VIII, Div. 1, stamped and National 
Board registered. Vessel interior shall be shall be factory prepared and epoxy coated per Layne standard 
in compliance with NSF 61. Vessel exterior shall be factory prepared and coated per Layne standard. 
Two (2) 14” x 18” manway per exchanger vessel. Vessel connections as required. 

Inlet water distribution/backwash water collection headedlateral system, Schedule 80 PVC header and 
Schedule 80 PVC up-turned elbow laterals with Gr.304 stainless steel supports, installed prior to 
shipment. 

Lined carbon steel curved plate underdrain with stainless steel filter nozzles located on approximately 9” 
centers, installed prior to shipment. 

One (1) Structural support steel pipe rack, hot dipped galvanized after fabrication. 

250 cu.Ft. of LayneRTTM adsorption media per vessel, shipped separately for field installation by others. 

Face piping will be cement lined ( and seal coated ) ductile iron in accordance with AWWA/ANSI 
CllYA21.15 125# flanged. All piping for media fill or removal will be Schedule 80 PVC. Exterior 
surface for ductile iron piping shall be coated per Layne standard. Piping includes all piping between 
Layne supplied equipment. 

All hardware and gaskets for Layne supplied piping. 

One (1) Combination air/vacuum release valve, with manual isolation valve, per vessel. 

Exchanger on/off operating valves, Bray Series 30 wafer style butterfly valves with manual operators, as 
follows : 

Quantity Description Actuator 
8 8” Exchanger inletloutlet Manual / Handwheel * 
2 8” Bag filter isolation Manual / Handwheel 

* Mounted on pipe rack 

Page 1 of 4 Q-I 1-047 / 201 10047 
Define Develop Deliver 
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- LayneC h r istensen 
WATER TECHNOLOGIES 

10. Media fill/removal valves, stainless steel ball valves with manual lever operators, as follows : 

Quantity DescriDtion 
2 3” Media f i l l  
2 3” Media removal 

Actuator 
Manual 
Manual 

1 1. Drain valves, stainless steel ball valve with manual lever operators, as follows : 

Quantity Description 
2 2” Vessel drain 
1 2” Bag filter drain 

Actuator 
Manual 
Manual 

12. One (1) Pressure relief valve, 6 inch, at common adsorber inlet. 

13. One (1) Propeller flow meter, 8 inch, McCrometer Model MW506 with integral mounted flow indicator 
and totalizer, for common adsorber inlet. 

14. One (1) Bag filter, Fil-Trek Model LPA28-812-8F-EX-S4-U, epoxy lined carbon steel construction, 
ASME Code stamped, capable of holding eight (8) filter bags, 8” flanged connections, 150 psig design 
pressure, with 3 16 S S  strainer baskets, shipped loose for field installation by others. 

15. Three (3) Pressure gauges with sample ports, pipe rack mounted. 

17. One (1) Differential pressure indicator/switch across bag filter. 

18. One (1) Lot Engineering Services including shop drawings, equipment data sheets submittal package, 
start-up plan and O&M manuals. 

11. OPTIONAL PH ADJUSTMENT 

The following items and/or services will be included : 

1. One (1)  93% Sulfuric acid storage tank, double wall XLPE construction, capacity : 405 gallon, complete 
with level transmitter, seismic restraint system and flex connection, shipped loose for field installation by 
others. 

2. One ( I )  Sulfuric acid feed chloride complete with the following components, shipped loose for field 
installation by others (All piping and manual valving to be provided by others) : 

0 One (1) LMI Model AA951-392Sl chemical feed pump, capacity : 1.0 gph @ 110 psig. Pump 
constructed with PVDF head, PVDF fittings, ceramic balls, Polyprel seals and O-rings, fluorofilm 
diaphragm and includes four function vake, foot valve/strainer, injectiodcheck assembly, and 
tubing 
One (1) Griffco Model CC 100-K 100 ml borosilicate glass calibration cylinder with PVDF ends 
One (1) Blacoh CTK1005T-5 4 cubic inch PVDF pulsation dampener with PTFE bellows 

0 

0 

Q-11-047 / 201 10047 Page 2 of 4 
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- LayneC h ristensen 
WATER TECHNOLOGIES 

3. 

4. 

111. 

1. 

2. 

3 .  

4. 

IV. 

One (1) pH analyzer, shipped loose for field installation by others. 

One (1) NEMA 12 Control Panel with level display and controller for pH pump, shipped loose for field 
installation by others. 

CLARIFICATIONS AND EXCEPTIONS 

All items, except adsorber internals, valves, and instrumentation mounted on pipe rack as noted above, 
will be shipped separately for field installation by others. 

All piping and valving outside our scope limits ( including by-pass piping and valving ), both material 
and design, will be provided by others. 

All valves and instruments, where supplied, will be furnished with manufacturer’s standard coating. 

No on-site technical service is included in our scope. If field services are required, please refer to Section 
V below for our rates. 

SCOPE OF SUPPLY EXCLUSIONS 

any items or services not listed above as part of this proposal; 
P.E. services of any kind; 
rigging, offloading equipment at the jobsite and setting the equipment in place; 
equipment or component installation; 
design, supply or installation of anchor bolts; 
design, supply or installation of support below Adsorbers; 
electrical wiring or conduit of any kind, except as noted above; 
piping or pipe fittings, hardware and gaskets, except as detailed above; 
off-skid pipe supports of any kind; 
field painting of any kind; 
procedures for disinfection of equipment, disinfection chemicals and disinfection labor; 
operating chemicals and utilities, except as noted above; 
pumps or pumping equipment of any kind, except as detailed above; 
electrical controls or instrumentation, except as noted above; 
loading of media; 
building permits, including electrical and plumbing, and permits of any kind; 
any civil work such as housekeeping pads, drain trenches, etc; 
grounding lugs; 
heat tracing or insulation of any kind; 
initial backwashing of filter media; 
motor starters and motor control centers, except as noted above; 
bonding of any kind; 
sales taxes, duties, tariffs, import/export fees, etc. 

Q-11-047/20110047 Page 3 of 4 
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- LayneCh ristensen 
WATER TECHNOLOGIES 

V. ADDITIONAL TECHNICAL FIELD SERVICES 

0 

0 

Per diem rate of $1,200 for standard 8-hour work or travel days, excluding weekends or holidays. 
Travel and living expenses are billed at cost plus ten percent. 
Overtime in excess of 8 hours per day is billed at 1.5 times hourly rate. 
Saturday work is billed at I .5 times standard daily rate. 
Sundays and holidays are billed at 2 times standard daily rate. 

VI. INSTALLATION SERVICES 

No installation is provided under this scoDe. All Layne supplied equipment terminates at skid boundaries. 
All physical and electrical installation shall be by others. electrical wire (grounding, power, signal or 
other), conduit, junction boxes ( except noted above ), and/or other material and hardware pertaining to 
the installation of the proposed equipment is included. No mounting, fastening and support hardware 
and materials (such as nuts, bolts, washers, unistrut, channels etc.), except as noted above, special 
brackets, pipe support hangers, and concrete pads or bases required to mount equipment is included. 

Please refer lo our (2) page Standard Terms and Conditions of Sale attached, which are a part of this proposal. 
This proposal and the attached Standard Terms and Conditions of Sale cannot be modified in any way except by 
the express written permission of Layne. Price quoted is FOB Shipping Points, with freight allowed to jobsite, 
and will remain valid for 30 days from quotation date. 

Our standard delivery terms for the equipment are: drawings - 4 to 5 weeks after receipt of written order; 
shipment 12 to 14 weeks after receipt of approved drawings. All delivery estimates are approximate. Layne will 
work with you to meet your specific delivery requirements. All deliveries, including estimated time of arrival of 
equipment on site, are approximate and cannot be guaranteed. Freight carriers are not under Layne’s control and 
are subject to unpredictable delays. Layne will not accept any backcharges due to shipments arriving at times 
other than the estimated time. This includes, but is not limited to, consequential damages, costs of delay, standby 
charge for equipment or personnel, etc. 

Please do not hesitate to call our office if you have any questions or need more information regarding this scope 
of work. 

Regards, 

LAYNE CHRISTENSEN WATER TECHNOLOGIES 

Roshan Ismail 
Process Engineer 

Q-11-047 / 201 10047 Page 4 of 4 
Define Develop Deliver 

97 Chimney Rock Road Bridgewater, New Jersey 08807 Phone: (732) 469-8720 Fax: (732) 469-7966 



Li, William 

Model 
Flow Rate (GPM) 

From: Mike R. Boyd <mrboyd@laynewater.com> 
Sent: Friday, August 05, 201 1 1 :48 PM 
To: Li, William 
cc: Dennis M. Tharan; Mike C. Havener; scott@swestcp.com 
Subject: RE: LayneRT Arsenic Treatment 
Attachments: Project Estimate - Stantec LayneRT ATS.pdf; Scope of Supply.pdf; PES120 P&ID.pdf; BR- 

LAYNERT 06-1 1 .pdf; BR-RTREGEN.pdf; CERT-Regenerated LayneRT.pdf; PES120 
Equip.pdf; LayneRT Gold Seal Certificate.pdf; LayneRT MSDS.pdf 

PES1 20 
850 

William, 

~~ ~ 

Vessel Size (DIA x STR.), in. 

Vessel Design Pressure, psig 

Total Vessel Volume, cu. ft. 

Media VolumeNessel 

Media Max. Flowrate, gpm 

Please see attached proposal and supporting documents per your request. I have a meeting tomorrow morning with 
our contracting group to go over the scope of work for the construction phase. We should be able to put a cost together 
for you by the end of next week for the turn-key option. 

120 x 64 

75 

433.0 

250.0 

1044 

I’m not sure what your availability is in the next few weeks, but we would be happy to  have you and your client come by 
our local regeneration facility for a tour and detailed explanation in regards to  the process. 

~~ ~ 

EBCT (minutes) 

Actual Bed Expansion 

Min Bed Expansion 

Vessel Flux Rate (gprnlsqft) 
PSllft of Bed DeDth 

System Description: 

2.2 

73% 

15% 

10.83 
1.60 

Bed Depth (ft) 
Pressure DropNessel 
Pioe Size. in. 

3.18 
5.10 * 

8 00 
Skid Dimensions, ft. (LxWxH) 

Skid Empty Weight, Ibs 

Media Weight, Ibs 

25’-I .5’ x 12’-10.63 x 13’-0.25” 

14,900 
12,500 

If you have any questions, please don’t hesitate to contact my cell. 

Thank you. 

1 
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Michael R. Boyd 
Technical Sales Engineer 

3804 E. Watkins Street 
Phoenix, A2 85034 
Main Office (602) 345.8600 Fax (602) 345.8632 
Cell (909) 821.0195 
email MRBovdOlavnechristensen.com 
www.lavnechristensen.com Online Catalog YouTube Overview 

Confidentiality Note: This e-mail message and any attachments to it are intended only for the named recipients and may contain confidential information. If you 
are not one of the intended recipients, please do not duplicate or forward this e-mail message and immediately delete it from your computer. 

From: Li, William [mailto:williarn.li@stantec.com] 
Sent: Wednesday, July 20, 2011 10:20 AM 
To: Mike R. Boyd 
Subject: RE: LayneRT Arsenic Treatment 
Importance: High 

Hi Mike, 

Attached are the well water test results. I don’t how critical the pH data is for the arsenic treatment, but I don’t have the pH 
data right now and hope I can have the data soon. 

As you can see the arsenic level varies. The highest test value is 11 ug/l based on grab samples from 2008 to present. So 
the design value for the arsenic shall be 12 ug/l with 1 ug/l safety factor since the test data are based on grab samples. 

The well pump operating flow is 1700 gpm. We desires to split the flow 50/50. 50% of the pump flow (850 gpm) will be 
treated by arsenic unit and the other 50% of the pump flow will be bypassed. The bypassed flow and the treated flow will 
then be blended to produce a 6.5 ugll arsenic level in the blended flow. 

Based on the above flow condition, we desire a 2 units in parallel operation configuration. Each unit will treat 425 gpm 
flow. Assuming a 1 ugll arsenic level in the treated water, in the event of one unit is taken out of service, the blended flow 
will contain 9.3 ugll arsenic, which is still below the required limit. 

Our client is intended to operate the well at 1700 gpm 24 hourslday, 7 days/week except in the emergency events that 
prevent the operation. 

As a minimum, your proposal shall include the following information: 
1. Media data 

Optimal pH operatinq range 
Minimum contact time (minutes) 

2 
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2. 

Configuration (series or parallel) 
Vessel pressure rating (psi) 
Vessel dimensions (height, diameter) 
Vessel materials 
Media volume (cubic ft) 
Media depth (ft) 
EBCT at design flow (minutes) 
Hydraulic loading rate (gpm/sq ft) 
Desian Deak flow to each vessel (aom) I 

Media replacement method 
Media regeneration recovery rate (%) 

Post-treatment requirement 
Vessel effluent As levels (ug/l) 
5-year guaranteed media replacement/disposal 

1 or regeneration cost ($1~9 1 
3. Equipment & service cost and O&M cost 

Please provide equipment price including freight and with required services. 
Please provide a life cost analysis for minimum 5-year. Please assume that our client will have the vendor to 
deliver new media, replace the spent media and dispose of spent media. 

I hope the above has sufficient information for you to provide me with a proposal. Please let me know if you have any 
questions. Thanks! 

William Li, PE 
Stantec 
821 1 South 48th Street 
Phoenix fG 85044-5355 
Ph: (602) 438-2200 Ext. 9457 
Fx' (602) 431-9562 
Cell: (480) 280-0720 
william,li@stantec.com 

stantec.com 

The content of this email is the confidential property of Stantec and should not be copied, modified, retransmitted, or used for any 
purpose except with Stantec's written authorization. If you are not the intended recipient, please delete all copies and notify us 
immediately. 

@ Please consider the environment before printing this email 

3 
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"--"XI " _ - " x  - - 
From: Mike R. Boyd [mailto: mrboyd@laynechristensen.com] 
Sent: Thursday, June 09, 2011 11:23 AM 
To: Li, William 
Subject: LayneRT Arsenic Treatment 

William, 

It was a pleasure speaking with you this morning. i have listed below some of the information that will be required to 
properly design this system and be able to  produce a capital and operational cost. 

Water Chemistry: 
- Arsenic (speciated) 
- iron 
- Manganese 
- PH 
- Silica 
- 

- Vanadium 
- Hardness 

Phosphate (detection limit of 100ppb) 

You mentioned that the total capacity was 1800GPM and the system would be designed for 900GPM. IS that because 
you plan on blending or because the other 900GPM is going to go elsewhere (irrigation)? If the arsenic level is l lppb,  
this would be a perfect system for blending. 

If you would like to come take a tour of the facility here in Phoenix, let me know and I would be happy to give you a tour 
of the 60,000 square foot regeneration facility, DI regeneration facility, membrane cleaning room and laboratory. 

Thank you. 

Michael R. Boyd 
Technical Sales Engineer 

3804 E. Watkins Street 
Phoenix, AZ 85034 
Main Office (602) 345.8600 Fax (602) 345.8632 
Cell (909) 821.0195 
email MRBovd@Iavnechristensen.com 
www.lavnewater.com Online Catalog YouTube Overview 

Confidentiality Note: This e-mail message and any attachments to it are intended only for the named recipients and may contain confidential information. If you 
are not one of the intended recipients, please do not duplicate or forward this e-mail message and immediately delete it from your computer. 
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50 Bearfoot Road 
Northborough, MA 01532 
800-216-5505 508-393-5115 

~ 

Quaternary amine styrene divinylbenzene copolymer in the Sulfatellron 
Oxide Form- 35% - 65% 
Water - 35% - 65% 

N/A 

IDENTITY (As Used on Label and List) 

CAS # 

NIA NIA NIA 

Material Safety Data Sheet 
complies with 

OSHA’s Hazard Communication Standard, 
29 CFR 1910.1200 

Unusual Fire and Explosion Hazards 

Hybrid Ion Exchange Resin 

None 

LayneRT 

Stability Stable Conditions to 
Avoid 

I I 

SECTION 1 Manufacturer’s Name & Contact Information 

Avoid temperatures over 220°C (424°F) 

SolmeteX 

A Division of Layne Christensen 

50 Bearfoot Road 

Northborough, MA 01 532 , USA 

Incompatibility (Materials to Avoid) 

Emergency Telephone Number: 

508-393-51 15 

Telephone # for Information: 

508-393-51 15 

Date Prepared: February 2009 

Avoid contact with concentrated nitric acid, or strong oxidizing agents. 

SECTION I1 Ingredientdldentity Information 

Hazardous Decomposition or Byproducts 

Hazardous Polymerization Will not occur 

SolmeteX Hazard Rating 1 Scale 

CO, C 0 2 ,  Styrene monomer, N(CH20M), NH,, Divinylbenzene 

Conditions to Avoid NIA 

-- 
4 = Extreme 
3 = High Toxicity I 
2 = Moderate 

0 = Insignificant 
Fire 1 = Slight 

Reactivity 

Special 

~~ 

Components (Specific Chemical Identity Common Name(s)) I OSHA I PEL I ACGIHTLV I OtherLimits 

SECTION 111 Physical/Chemical Characteristics 

SECTION IV Fire and Explosion Hazard Data 
~ 

Flammable Limits autolign. 427°C I 800’ F 
(estimated) No flash point I None I Flash Point (Method Used) 

Extinguishing Media C 0 2 ,  Dry chemical, Water fog I 
~ ~~ 

Special Fire Fighting Procedures I Wear MSHA /NIOSH approved, pressure demand, self contained breathing apparatus 

LayneRT Page I of 3 Rev - February 26,2009 



SECTION - VI Health Hazard Data 

Route(s) of Entry: N/A 

Health Hazards (Acute and 
Chronic) 

Carcinogenicity N/A 

Signs and Symptoms of Exposure 

Inhalation? N/A Skin? N/A Ingestion? N/A 

Eye Contact: Like other foreign bodies, particles may cause mechanical irritation of the eye 

NTP? N/A IARC N/A OSHA N/A 
Monographs? Regulated? 

N/A 

Medical Conditions Generally 
Aggravated By Exposure 

Emergency and First Aid 
Procedures 

SECTION VI1 - Precautions for Safe Handling and Use 

Eye Contact: Like other foreign bodies, particles may cause mechanical irritation of the eye 

Eye contact: Flush with large amount of water for at least 15 minutes. Consult physician if irritation 
persists 

Steps to be Taken in Case Material is Released or Spilled: 

Resin beads on floor may mechanically cause floor to be slippery. Use care to avoid falls. Sweep up and transfer to containers for recovery or 
disposal 

Waste Disposal Method 

'recautions to be Taken in Handling and Storing: 

Other Precautions: 

Dispose of in accordance with Federal, State and Local Regulations 

Keep drums and plastic bags sealed to prevent drying or moisture loss. 

Store below 49" (120'F) and above 0°C (32°F) 

Respiratory Protection (Specify Type) 

Ventilation Local Exhaust 

None 

Normal room ventilation Special N/A 

Workplace Classification: 
htto://www.osha.gov/OshSld toc/OSHA Std toc.html 

Non-Hazardous under 29 CFR I9 IO.  1200 

Other Protective Clothing or Equipment 

WorkFIygienic Practices 

__ 

DOT Classification: httu:Nwww.dot.eov/ 

None 

Cleanliness is recommended. 

Non-Regulated under 49 CFR 172.101 
(Class 50 - Harmonized Code 3914.00.0000) 

RCRA Hazardous Waste No: htto://www.eoa.eov/rcraonline/ Not Listed (40 CFR 261.33) 

CERCLA Hazardous Substance: 
&o:Nwww,eoa. eov/suoerfund/whatissf/cercla.htm Not Listed (40 CFR 302.4) 

SARA Toxic Chemical: htto://www,eoa.eov/swerceu~/rules/eocra.html Not Listed (40 CFR 372.65) 

SARA Extremely Hazardous Substance: Not Listed (40 CFR 355) 
~~ ~ 

OSHA Specifically Regulated Substance: htto://www.osha.gov/ 
~ 

Not Listed (29 CFR 1910) 

TSCA Status: httu://www.eoa.~ov/reeio115/defs~tml/tsca.ht~ Listed on the TSCA Inventory 

LayneRT Page 2 of 3 Rev - Februaly 26,2009 
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\ W a t e r  \\ Quality ASSOCIATION 

GOLD SEAL CERTIFICATE 

Water Quality Associalion 
International Headquarlers & Laborafory 

4151 Naperville Road 
lisle, Illinois 60532-3696 U S A  
Phone 630 505 01 60 
Fax 630 505 9637 
www.wqa.org 

A not-for-profit organlzatrofl 

This is to certify that the drinking water system component herein has been 
independently tested and certijied by the Water Quality Association in 
accordance with "Drinking Water System Components - Health Effects, 
NSF/ANSI-61. The material safety of the component listed has earned the 
Gold Seal. 

Manufacturer: 
Address: 50 Bearfoot Road 

Solmetex, Inc., A Division of Layne Christensen 

Northborough, MA 01 532 
Model: LayneRT 

Brand: NIA 

Product Type: Adsorption Media 

Size: 14-52 Mesh 

Water Contact Temp: CLD 23 

Water Contact Material: SYN 

Listing Notes: This adsorption media has a minimum flow rate 
requirement of 0.46 gprn per cubic foot of media. 

AB 1953 Complaince: Not Evaluated 

Certificate Type: 
Issue Date: 
Expiration Date: 

Final 
Friday, February 27,2009 
Monday, June 0 1 , 2009 

Test Unit Number 6042.0802C.01 
Certificate Number: CR?'. 1201 08.60420802COl .R1 

< Y L  /o Af&-flc. A Z O C ) ~  

. Harrison, P.E., CWS-VI Effective Date 

http://www.wqa.org
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CLFlO sc and CLTI 
Free and Total 
Reagentless 
Chlorine Analyzers 

0 sc 

With over 60 years of industry leadership, Hach provides 
you with the best products and application knowledge for 
chlorine monitoring. Our portfolio includes the CLF10 sc and 
CLTIO sc reagentless chlorine analyzers and the market- 
leading CL17 chlorine analyzer, as well as Hach laboratory 
colorimeters, spectrophotometers and chemistries. Let 
Hach guide you to the best disinfection solution. 

Exclusive Self Diagnostics 
The C-F10 sc m a  CLT10 sz analyzers leverage hacn’s 
exclLslve self o agnostlcs to a ert s e i s  whetner tne process 
nas change0 or the instr,ment ieeds servicing. Diagnostic 
featLres inclLde the Col Watcn algor.thm for warnlng of pH 
ano chlorine callbrat on deviation and a non-contacting flow 
sensor for notificat,on of msJfficient sample flow 

No Reagent Replacement, No Waste Stream 
Chlorine measurement with an amperornetric analyzer, 
such as the CLFIO sc or CLTIO sc, does not require 
reagents, eliminating the need for routine reagent 
replacement and waste stream management. 

Real-Time Process Control 
The CLFI 0 sc and CLT10 sc analyzers allow for real-time 
control of disinfection processes by providing continuous 
readings that indicate when treatment conditions have 
changed. 

Compatible with Hach’s “Plug and Play” 
Digital Controllers 
The CLFIO sc and CLTIO sc analyzers can be used with 
any Hach sc digital controller. Whether you’re measuring 
turbidity or chlorine, you only need to learn one controller 
for all your water analysis measurement points. Hach sc 
controllers, have no complicated wiring or setup procedures. 
Just plug in any Hach digital sensor and it’s ready to use 
without software configuration. 

EPA Compliant According to Method 334.0 
In accordance with EPA Method 334.0, the CLF10 sc 
and CLTIO sc analyzers can be used for reporting 
chlorine residual measurements. Additionally, Hach has 
created a suite of laboratory products and methods to 
help with startup and quality control procedures required 
in Method 334.0. (See page 4 for a partial listing of 
accessories.) 

From the leaders in disinfection monitoring, the right 
instrument for reagentless chlorine analysis. 

The CLFI 0 sc and CLT10 sc analyzers are best suited for 
static applications where sample pH, flow, temperature and 
chlorine concentration are stable. Hach recommends these 
analyzers for trending in dynamic applications where these 
parameters vary. Be sure to consult a Hach application 
expert to match the best instrument to your application. 

Drinking Water- The CLF10 sc and CLT10 sc analyzers 
can be used in applications where waste stream 
management is a challenge, such as residual chlorine 
monitoring in ground water systems and the distribution 
system. Additionally, these analyzers can be used for 
process control in at-the-plant applications where real-time 
continuous results are beneficial. 

Power Plants- The CLFIO sc and CLTlO sc analyzers can 
be used for the control of disinfection processes in boiler 
operations and cooling systems. 

General Industrial- The CLFI 0 sc and CLTlO sc analyzers 
can be used to monitor chlorine residual to prevent 
biological build-up in applications serving various industrial 
processes (feed water), HVAC operations (cooling water), or 
in food and beverage applications. 

Wastewater- The total chlorine analyzer, CLTlO sc, can be 
used to monitor chlorine residual and control chlorination 
processes in wastewater treatment. For this application, 
Hach recommends using the acidification/cleaning kit to 
ensure continuous oDeration. 



Chlorine Sensor 

Measurement Range 
0 to 10 ppm 

Lower Limit of Detection (LOD) 
30 ppb (0.03 ppm) or lower 

Limit of Quantitation (LOQJ 
90 ppb (0.09 pprn) or lower 

Resolution 
0.001 ppm (1 ppb) 

Accuracy 
Free Chlorine: 

+3% of the reference test" (DPD) at constant pH 

* lo% of the reference test" (DPD) at stable pH 
less than 7.2 (50.2 pH unit) 

less than 8.5 (k0.5 pH unit from the pH at calibration) 
Total Chlorine: 

+ lo% of the reference test** (DPD) at stable pH 

*20% of the reference test" (DPD) at stable pH 
less than 8.5 (k0.5 pH unit from the pH at calibration) 

greater than 8.5 

Repeatability 
30 ppb or 3%, whichever is greater 

Response Time 
Free Chlorine: 140 seconds or less for 90% change v90) 
at a stable temperature and pH 

Total Chlorine: 100 seconds or less for 90% change (T90) 
at a stable temperature and pH 

Sampling Time 
Continuous 

Interferences 
Free Chlorine: Monochlorarnine, chlorine dioxide, ozone, 
and chalk deposits 

Total Chlorine: Chlorine dioxide, ozone, and chalk deposits 

Pressure Limit 
0.5 bar, no pressure impulses and/or vibrations 

Sample Flow Rate 
30 to 50 Uhour (7.9 to 13.2 gallhour), 
Optimal is 40 Uhour (1 0.5 gallhour) 

Sample pH 
4-9 

Sample Temperature (compensated for fluctuations) 
5 to 45°C (41 to 113°F) 

Temperature Compensation 
Internal temperature sensor 

Storage Temperature 
Sensor: 0 to 50°C (32 to 122°F) dry, without electrolyte 

Electrolyte: 15 to 25°C (59 to 77°F) 

Power Requirements 
12 Vdc, 30 mA maximum (supplied by controller) 

Dimensions (sensor only) 
195 rnm (7.68 in.)/25 mm (0.98 in.) (length/diameter) 

Cable Length 
1 rn (between gateways and sc-controller) 

Cable Connection 
5 pin, M12 connector 

Measurement Method 
Reagentless, electrochemical, three-electrode 
amperometric system 

Calibration Methods 
1 -point or 2-point (zero and slope) calibration 

Material 
Corrosion-resistant materials, fully-submersible 
(stainless steel, PVC, silicon rubber and polycarbonate) 

Wa rran i y  
1 -year warranty on the electrode body, includes the electronics 

Panel (including SS Panel, Gateway, Chlorine Sensor 
Flow Cell, pH Sensor Flow Cell) 

Operating Temperature 
0 to 45'C (32 to 11 3°F) 

Storage Temperature (panel only) 
-20 to 60°C (-4 to 149°F) 

Power Requirements 
12 Vdc 51096, at 100 mA maximum (supplied by sc controller) 

Mounting 
Flat, vertical surface 

Connections 
Sample Line: 1/4-inch OD 
Drain Line (pH Flow Cell Outlet): 1/2-inch ID 

Panel Dimensions 
Length 482.6mm (19 in.) x Width 495.3mm (19.5 in.) x Depth 
151.2mm (5.95 in.) (with panel-mounted components) 

Weight 
Approximately 5.5 kg (12 Ibs) 
(panel and empty panel-mounted components only) 

Con troller Pla t form 
sc controller models 

Corndete Analvzer (Panel + Sensor) 

Waterproof Rating 
Current rating for SclOO/i OOOf200 controllers, gateway, and 
sensors - IP65 (NEMA 4X) 

Certification 
CE / ETL, EMC 

Shipping Weight 
Approximately 9.1 kg (20 Ibs) 

"Reference measurement must be conducted at the analyzer 
sampling point. 

*Spec/ficatrons subject to change without nobce. 



Amperometry is an electrochemical technique that measures the change in current resulting from chemical reactions taking place 
on the electrodes. The generated current is proportional to the analyte concentration. A typical amperometric sensor consists of 
two dissimilar electrodes-an anode and a cathode (i.e. silver/platinum or copper/gold, respectively). 

Typically, the electrodes are covered with a membrane cap containing electrolyte, providing for better selectivity of the analysis. 
Additionally, a small constant electrical voltage is applied across the electrodes. 

Below is a general schematic of the reduction-oxidation reaction taking place in a simple 2-electrode amperometric system: 

(reduction of hypochlorous acid) 

(oxidation of the anodic material) 

In a three-electrode arnperometric system, such as used in the CLFlO sc and CLTlO sc, the anode is essentially split into two 
parts-a reference and an auxiliary (or counter) electrode. These systems are always supported by special electrical circuit 
directing the voltage between all electrodes. The three-electrode design generally makes the measurements more stable and 
provides longer life for the working and reference electrodes. 

Cathode (working electrode): 

Anode (reference electrode): 

HOC1 + H* + 28 4 CI- + H,O 

CI- + Metal -+ Metal-CI + B 

1. The analyzer shall come with a rugged 
corrosion resistant mounting panel bearing 
pre-mounted equipment to provide easy 
installation. 

2. The instrument shall be a continuous- 
reading analyzer that utilizes amperometric 
technology with a three-electrode sensor 
design. 

3. The measurement range shall be 0 to 10 
ppm of (free or total) chlorine in relation 
to a standard reference method. 

4. The response time (r90) shall be 140 
seconds or less. 

5. The low Limit of Detection (LOD) shall be 
0.03 ppm or lower. 

6. 

7. 

The Practical Limit of Quantitation (PLOQ) 
shall be 90 ppb or lower 
The instrument shall be equipped with a 
flow-through cell containing a non- 
contacting flow sensor. 

8. The instrument shall provide both visual and 
electronic notification of insufficient sample 
flow. 

9. The instrument shall provide chlorine 
residual measurements within sample pH 
range of 4 to 9 and temperature range of 
5 to 45 degrees Celsius or 41 to 113 
degrees Fahrenheit. 

10. The sensor shall internally compensate for 
the sample temperature and pH fluctuations 

11. The analyzer shall provide monitoring for pH 
and/or chlorine measurement deviations 
using Hach Calibration Watch algorithm. 

12. The analyzer shall provide reagent-free 
operation without the need for sample 
conditioning in clean water applications. 

13. The instrument shall be connected to a 
controller from the Hach sc controller famify. 

14. The analyzer shall be compatible with the 
optional Hach cleaning system. 

15. The instrument shall be the CLFIO sc or 
CLTIO sc analyzer manufactured by Hach 
Company. 

The analyzer should be installed in 
an accessible location. It can be 

(such as a wall, panel, stand, etc.). 
It should allow for access for any 
checking or maintenance. Sample 
flow should meet the specifications 
on previous page. 

mounted on a flat, vertical surface I I 

405 6 mm 
[lfi 13 in] 

151 2 rnm 
[5 55 in] t- 

482 6 mm 
[I9 in] 



2980900 CLFlOsc, sc200 Single Input, pHD 
2981000 CLFlOsc, sc200 Single Input, Combo pH 
2981 100 CLFlOsc, sc200 Single Input, Grab Sample 
2982200 CLFlOsc, sc200 Dual Input Combo pH 
2982100 CLFlOsc, sc200 Dual Input, pHD 
2982300 CLFlOsc, sc200 Dual Input, Grab Sample 

2981200 CLFlOsc, sc200 Single Input, pHD, Metric 
2981300 CLFlOsc, sc200 Single Input, Combo pH, Metric 
2981400 CLFl Osc, sc200 Single Input, Grab Sample, Metric 
2982400 CLFlOsc, sc200 Dual Input, pHD, Metric 
2982500 CLFlOsc, sc200 Dual Input, Combo pH, Metric 
2982600 CLFlOsc, sc200 Dual Input, Grab Sample, Metric 
2987500 CLFlOsc, sc200 Single Input, pHD, 24 Vdc, Metric 
2987600 CLFlOsc, sc200 Single Input, Combo pH, 24 Vdc, Metric 
2987700 CLFlOsc, sc2CO Single Input, Grab Sample, 24 Vdc, Metric 

CLTIO sc Total Chlorine Sensor with sc200 Controller and SS Panel 
2981500 CLTlOsc, 5x200 Single Input, pHD 
2981600 CLTlOsc, sc200 Single Input, Combo pH 
2981700 CLT1 Osc, sc200 Single Input, Grab Sample 
2982700 CLTlOsc, sc200 Dual Input, pHD 
2982800 CLTlOsc, sc200 Dual Input, Combo pH 
2982900 CLTlOsc, 32200 Dual Input, Grab Sample 

2981800 CLTlOsc, sc200 Single Input, pHD, Metric 
2981900 CLTlOsc, sc200 Single Input, Combo pH, Metric 
2982000 CLTlOsc, sc200 Single Input, Grab Sample, Metric 
2983000 CLTlOsc, 5x200 Dual Input, pHD, Metric 
2983100 CLTlCsc, sc200 Dual Input, Combo pH, Metric 
2983200 CLTlOsc, sc200 Dual Input, Grab Sample, Metric 
2987400 CLTlOsc, sc200 Single Input, pHD, 24 Vdc, Metric 
2987800 CLTlOsc, sc200 Single Input, Combo pH, 24 Vdc, Metric 
2987900 CLTlCsc. sc200 Single Input, Grab Sample, 24 Vdc, Metric 
Note. See L/T #2665 for more information about the cornbinat/ons possibie with the sc200 

CLT10 sc Total Chlorine Analyzer Panel Only 
W45B.99.13022 w/ pHD Differential Sensor 
LXV45B.99.12022 w/ pH Combination Sensor 
LXV45B.99.11022 Grab Sample Only 
Metric sizing available for a// configurations 

Accessories 
LZY051 Acidification/Cleaning Kit 
9159900 Sample Conditioning Kit 
9181500 
9181600 

Replacement Parts 
9150400 Sensor, Free Chlorine 
9150300 Sensor, Total Chlorine 
9160200 
9180900 
9160600 
9181400 

Lab Products for Method 334.0 
5870062 
1426810 
2980500 
For more information on th/s method, piease visit' www.hach.com/method334 

Lit. No. 2679 Rev 1 
J10 Printed in U 3 . A  
OHach Company, 201 0 Ail rights reserved 
In the rnteresl of impmwng and updabng i ts eguipmert Hach Cwopany reserves the nght to aitw speniicatims to equipment at any time 

pHD Differential Analog pH Sensor, Ryton 
Combination Analog pH Sensor, Ryton 

Membrane Replacement Kit, Free Chlorine Sensor 
Membrane Replacement Kit, Total Chlorine Sensor 
Electrolyte, Free Chlorine Sensor 100 mL 
Electrolyte, Total Chlorine Sensor 100 mL 

Pocket Colorimeter II System, Chlorine MR/HR 
Chlorine Standard Solution, 10-mL Voluette@ Ampule, 50-75 mg/L 16/pkg 
DPD Chlorine-MR Spec/ Secondary Standards Kit 



r--l 

I I  \ 

3 I 

I 

I 

I 



Stantec 

ENGINEERING REPORT FOR WELL NO. 10 ARSENIC TREATMENT 

APPENDIX G 

System Comparison Calculations and 
Cost Estimates 
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Siemens Arsenic Treatment System Cost Analysis 

5. Media reolacement cost estimate with PH adjustment -2 vessels 
Design BV: 110,000 per vessel 

~ 

1. Sulfuric acid feed cost estimate 
Purpose: 
Annual usage: 
Bulk Price: 
Specific gravity 
Acid weight =62.4*1.84 = 
Price per gallon =15.3*0.28 = 
Annual cost =4636*$4.22 = , 

To adjust water pH for increasing arsenic removal. 
4,636 gallons 93% sulfuric acid 

s 0.28 per Ibs 
1.84 
115 Ibs/cf,= 15.3 Ibslgal 

s 4.22 
$ 19,569 

2. Media reDlacement cost estimate without pH adjustment - 3 vessels ful l  f l ow  treatment 
Design BV: 55,000 per vessel 

Design flow: 1700 gpm 
Treated water volume per cycle=55,000*377*7.48= 
3 vessels treated water volume: 464,882,000 gallons 

Treated time=464,882,000/1700 = 
Media unit cost: $ 216 per cubic f t  
Media replacement cost =3*377*$216= $ 244,080 per vessel cycle 

Vessel volume: 377 cf 

154,960,667 gallons per vessel 

273,460 minutes,= 6.33 months 

3. Media reolacement cost estimate with PH adiustment -3 vessels full f low treatment 
Design BV: 110,000 per vessel 

Design flow: 1700 gpm 

Treated water volume per cycle: 309,921,333 gallons per vessel 
3 vessels treated water volume: 929,764,000 gallons 

Treated ti me: 546,920 minutes,= 12.66 months 

Media unit cost: s 216 per cubic f t  

Media replacement cost: $ 244,080 per vessel cycle 

Vessel volume: 377 cf 

Monthly media cost: 19,279 

4. Media replacement cost estimate without PH adiustment - 2 vessels 
Design BV: 
Vessel volume: 
Design flow: 
Treated water volume per cycle: 
2 vessels treated water volume: 
Treated time: 
Media unit cost: 
Media replacement cost: 

55,000 per vessel 
377 c f  
729 gpm 

154,960,667 gallons per vessel 
309,921,33 3 gallons 

$ 216 per cubic f t  
$ 162,720 per vessel cycle 

425,132 minutes,= 9.84 months 

Monthly media cost: 16,535 



Vessel volume: 
Design flow: 
Treated water volume per cycle: 
2 vessels treated water volume: 
Treated time: 
Media unit cost: 
Media replacement cost: 

377 cf 
729 gpm 

309,921,333 gallons per vessel 
619,842,667 gallons 

s 216 per cubic ft 
$ 162,720 per vessel cycle 

850,264 minutes,= 19.68 months 

Monthly media cost s 8,267 

6. Treated water volume Per cubic ft media : 

7. Treated water cost per 1000 Pal: 

8. Capital cost per GPM design flow 
Capital cost without pH adjustment: 
Capital cost with pH adjustment: 
Capital cost without pH adjustment: 
Capital cost with pH adjustment: 
Unit capital cost without pH adjustment: 
Unit capital cost with pH adjustment: 
Unit capital cost without pH adjustment: 
Unit capital cost with pH adjustment: 

411400 gal/cf, 3 vessels without pH adjustment 
822800 gal/cf, 3 vessels with pH adjustment 

411,400 gaI/cf, 2 vessels without pH adjustment 
822,800 gal/cf, 2 vessels with pH adjustment 

s 1.00 3 vessels without pH adjustment 
$ 0.30 3 vessels with pH adjustment 
$ 0.64 2 vessels without pH adjustment 
$ 0.20 2 vessels with pH adjustment 

783,000 3-vessel full flow treatment 
807,300 3-vessel full flow treatment 
495,000 2-vessel treatment/bypass/biend 
519,300 2-vessel treatment/bypass/blend 

461 3-vessel full flow treatment 
475 3-vessel full flow treatment 
582 2-vessel treatment/bypass/blend 
611 2-vessel treatment/bypass/blend 
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EXHIBIT ICC -3 



Maricopa County 
Environmental Services 

Date: April 05, 2013 
Owner: EPCOR USA Chaparral City Water Co. :001 N. Central AW. Suitc 150 

'hocrus. AZ 85004 
'hone. (602) 506-6666 

MCESD Project #: 2012028 
SYSTEM ID #: 04-07-017 

CERTIFICATE OF APPROVAL OF CONSTRUCTION 
WITH STIPULATIONS 

PROJECT DESCRIPTION: Fountain Hills, Chaparral City Water Company- Well 10 Arsenic Removal 
System (ARS). The facility involves wellhead treatment for removal of total arsenic by adsorption to meet 
the 10 micrograms per liter (pg/l) maximum contaminant limit (MCL) Well 10 is also known as the 
Palisades Well and has a total depth of 738', a flow of 1,700 gallons per minute (gpm) of groundwater, 
and a total arsenic concentration of 11 pg/I; Arizona Department of Water Resources (ADWR) Well #55- 
604786. The well and ARS are located on the north side of East Palisades Blvd approximately 1,000' 
east of Fountain Hills Blvd. Surface water from the Shea Water Treatment Plant no longer blends with 
Well 10 raw water to meet the MCL; the surface water feed pipe to Well 10 conveyance piping has been 
disconnected and a blind flange inserted. Blended water from Well I O  bypass and the ARS shall supply 
the Zone 1 distribution network. 

The ARS project involves transmitting 850 gpm through the ARS and blending 850 gpm of Well 10 
bypass flow. Components of the ARS include: two 10'-diameter carbon steel vessels operated in 
parallel; pressure relief valves for each vessel; flow switch transmitters for each vessel interlocked with 
the Well 10 pump; Severn Trent Services Bayoxide@ E33 granular ferric oxide disposable media (the 
Media) with a bed depth of 3.4'; and a new Hach chlorine analyzer downstream of the ARS effluent blend 
point. Existing equipment utilized for this project includes: supervisory control and data acquisition 
(SCADA) with wireless transmission; a sodium hypochlorite system; and a lined pond for wasting with 4"- 
diameter drain to sanitary sewer. Chioranimation is not approved under this project. 

LOCATION: Fountain Hills, Maricopa County PROJECT OWNER: EPCOR USA Chaparral 
Arizona Parcel Number (APN)- 

Fountain Hills, AZ 85268 

City Water Company 
Attn. Mr. Travis Nuttall, PE 
12021 N Panorama Dr 
Fountain Hills, AZ 85268 

176-1 3-61 7M 

SOURCE WELLS: 

1) Well 10 (Palisades Well) 
ADWR #55-604786 
APN # 176-13-617E 
Fountain Hills, AZ 85268 
1,700 gpm 
Total Arsenic = 11 pg/I 

Pursuant to Arizona Administrative Code, Title 18, Chapters 4 and 9 (AAC R18-4 and 9) and Maricopa 
County Environmental Health Code (MCEHC) Chapters I I  and V, this Certificate of Approval of 
Construction (AOC) for the above-described facility as represented in the approved plan documents on 
file with the Department is hereby given subject to the following provisions: 

1. This AOC is issued based on submission of: commissioning data for ARS performance from 
02/07/2013 to 03/20/2013; an operation and maintenance (O&M) manual dated and sealed 
03/27/2013 by Wei Li, PE (#46531); and as-built drawings sealed and certified 04/02/2013 by Wei Li, 
PE (#46531); 
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2 .  

6 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

Any change in the approved plan that may affect capacity, quality, flow, location, or operational 
performance of the system shall be submitted to this Department for review, and Department 
approval shall be obtained prior to undertaking the work affected by the change. 

The AOC is void if major modifications occur to this system without the knowledge and consent of 
the Department. 

Failure to comply with all conditions of this certificate may result in forfeiture and cancellation of this 
certificate and may require the facility to be immediately taken out of service. 

This approval is based on the following conditions: 

No other sources shall be connected to the facility or mixed with the proposed supply and 
finished water without Department approval; 

All hand-operated valves that are capable of throttling flow through the facility shall be locked 
into position or have their handles removed to reduce the possibility of tampering and blending 
bypass; 

The vessels shall only be operated in parallel; if Owner desires to run the vessels in series, then 
they must demonstrate to Department that the parameters of treatment can be met; and 

* No other types or formulas of new or regenerated media shall be installed in the vessel without 
Department approval. 

The water facility shall meet all applicable sampling and reporting requirements under the Safe 
Drinking Water Act Rule, AAC R18-4 and subsequent amendments. 

Operation and maintenance records shall be made available upon Department request. 

A Grade 2 water treatment operator certified by the Arizona Department of Environmental Quality 
(ADEQ) is required for operation of this facility. Shift foremen or other operators in charge of the 
facility in the absence of the Operator shall be certified at a grade no lower than one grade below the 
grade of the facility. 

Operations of this facility shall be monitored with a minimum of one visit per day to this facility by the 
Operator, when the well is operating. 

All chemicals and equipment that come into contact with drinking water shall conform to American 
National Standards Institute/National Sanitation Foundation (ANSIINSF) 60 and 61, respectively and 
in accordance with AAC R18-4-213. 

No connection may exist between potable water and non-potable water. 

Provide hose racks at all hose bibb locations (both potable and non-potable). 

MCESD reserves the right to modify this AOC pursuant to future state regulations. 

Representative(s) of the Department shall be allowed access to the site to conduct inspections 
during reasonable hours, 

A change in operating status of ADWR #55-604786 requires formal notification of the Department's 
Drinking Water Program. 

The Owner is responsible for obtaining all other permits related to the project from other agencies 
and authorities. 
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WATER AND WASTE MANAGEMENT DIVISION 

BY 
Dal 
Manager, MCESD Treatment Plant Program 

Plan Approval Date: April 05, 2013 

cc: ADEQ Drinking Water Section, 11 10 W. Washington Street, Phoenix, AZ 85007 
Kevin Chadwick, PE, MCESD Manager, Water and Waste Management Division 
Korissa Entringer, R S ,  MCESD Manager, Drinking Water Program 
MCESD Project File 
MCESD Sequential File 
Utilities Division - Engineering Section, Arizona Corporation Commission, 1200 W. Washington, 

Wei Li, PE, Stantec Consulting Services Inc, 821 1 S 48'h St, Phoenix, AZ 85044 
Phoenix, AZ 85007-2996 
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Unit ## 3 
Chandler Arizona 85224 

Office - (480) 899- 
russel1bQr 

A 1,500,000-gallon GST 

Fountain Hills Arizona $5268 
arral City Water Company 

Prepared By Russell W. Brown 

For: 
Mssrs. Lee Jenkins & James Moore 

I 



Reservoir # 2 
1,500,000-gallon Ground Storage Tank 

93’ Diameter X 30’ High 

On Febrwuy 27, 2012 the writer atld two men entered an already drained GST lo do a washout 
and then. conduct a visual inspection of this potable water tank. As  the lank was cleaned the 
writer conducted a suwey of the conditions and it is our intent to show and discuss those 
conditions initially though this report. The tank was encrusted on the shell and covered on the 
floor with btiilt up minerals and silt. Using normal washout techniques we were not able to 
budge most of the large blistered areas nor were we able to water clean the walls so that we 
could tell exactly how pitted they might be. We decided to use snow and ice scrapers to break 
away the majority of the rough surface on the floor and column bases. Buc1z;ets of debris were 
then hand carried out and dumped onto the ground to dry. Silt was then washed out through 
the floor drain and the shell mounted deanout door using multiple 1,500 psi water pumps and 
clean water- taken from your- system. 



Res # 2 
Picture - 1 

This is the sole shell Manway. It is a 24” conventional bolted style Manway 

Res # 2 
Picture - 2 

This is the 24” wide by 30” diagonal dimension API style cleanout door 



R e s #  2 
Picture - 3 

This opens and closes the in-floor drain that leads underground to a spiil point 
outsidc the fenced enclosurc. 

Res # 2 
picttzre 4 

This is the only roof Manway. It is 24" I.D. and is hinged and lockable. It is 
not seal-welded under thc roof deck. The landing area has no handralls a t  
either side of the ladder. OSHA requires them for safe use of this roof access 



Res # 2 
- Picture - 5 

This mechanical float level gage is no  longer used. Our recommendation is 
that it be cut out when the tank is worked on ncxt and 3 roof penetrations be 
seal-welded over with 6” wide X I/‘’ steel covers Pr shell welds ground flush 

Res # 2 
Picture - 6 

This roof vent has a 12” ventilation shaft. It is too small and it i s  badly 
corroded. We removed it  to look under it  at the top of the dollar-plate and 
resting ends of interior roof rafters 



Res # 2 
Picture - 7 

The exterior of the vent was tightly screened. Both layers were corroded 
however and were destroyed when we took thcni off. The cover was tack- 
welded to the roof so we had to break those welds free as well 

Res#  2 
Picture - 8 

This is what we saw as we opened the vent area to view 



Res# 2 
Picture .. 9 

This i s  a typical finding when one opens an older tank like this. Poorly painted 
when last done and then no subsequent follow up inspection and touchup 
done leaves low-carbon steel metal to corrode in a rich oxgcnleicctrolyte 

Res# 2 
Picture - 10 

The nuts and bolts are badly corroded and will need changing. When some of 
these toe arecis are blasted they will be very sharp and hard to coat properly 
unless addressed first with a grinder. The web areas may be too thin as well. 



Res # 2 
Picture - 11 

Ihis was the first look we had a t  trying to clean the substrate well enough to 
iudge its acceptability for modernization. Most of this buildup was resistant to 
water pressure and  had to be hand scraped off using ice/snow removal equip 

Res ## 2 
Picture - 12 

A view from the inside of the same area. The only way to clean this tank other 
than sandblasting cvould be up to 10,000-psi (high-volume) water pumps with 
fan-shaped spray heads 



Res # 2 
Picture - 13 

This is the interior access ladder. It is severely corroded 111 many places. Our 
advice it to take i t  out and leave it out when thc tank is modernized. One 
doesn’t make a safc OSHA vessel-entry using this access point anyway 

Res# 2 
Picture - 14 

There are six columns in this tank. They all have this awkward base stability 
design. It is very hard to  place corrosion protection on thesc sections because 
they hold water long after the tank is emptied. They need weep-holes drilled I 



Res# 2 
Picture - 15 

This shows pick-rust and fallen dirt/disbondcd coatings from the roof and 
upper shcll areas. They were gcnernlly found all around the circumference of 
the tank interior. The existing lining appears to be a soft coal-tar solution 

Res# 2 
Picture - 16 

This is where the overflow pipe penetrates the floor to go underground and 
drain out beyond the tank. Its top is very close to the rafter end-clips. We 
think it should be cut dorvn 6" when rccoated. No weir-boxlvortex breaker 



Res # 2 
Picture - 17 

The overflow pipe is braccd a t  three points on the shell interior. They are all 
corroded like this one. They’ve been acting as anodes while they protect the 
inostly bare shcll wall and floor. No re-pad was apparent at floor penctration 

Res# 2 
Picture - 18 

This may be indicative of what metal loss is prcsent in the shcll mounted 
rafters. The nuts and bolts will need to be changed but maybe the rafter ends 
Tvill re recoatable. Kim-angle is toed in and corrading on top in that lap-joint 



Res#  2 
Picture - 19 

AWWA D-100 allows roof plate lap-joints to be open in the design. Of course 
this is a prime corrosion focus high in the hot vapor-phase of this very large 
tank. The roof vent was too small to release vapor during seasonal changes 

Res # 2 
Picture - 20 

Another good example. What coating is still bonded, runs from 6.0 mils to 
around 12.0 mils DFT. It is soft. Protection has been from the high amount of 
tar in the formula. This system may have lead and oil as well underneath it 



Res # 2 
Picture - 21 

Here is the 12" overflow corning out of the ground and then draining down 
into the wash. It is supported but not overly and it  is screened hut that 
screening needs to be replaced because it is corroded. I t  should be 16" I.D. 

R e s #  2 
Picture - 22 

Materials that were carried and flushed out of the tank. When it is dry i t  will 
need to be tested for acceptability by a landfill. Test blast material could be 

i mixed with it and then a RECLA 8-metal TCLP test done by 31" party lab. 



Res # 2 
IJicture - 23 

We mcasured the pitch in the roof and when a replacement piece is 
manufactured to anchor the new roof vent it will fit well and be easier to seal 
on the inside. Pitch is 5 degrees or 1.05 inches of fall per running foot of radius 

Res ## 2 
Picture - 24 

No lead was apparent when tested with a chemical test-stick. The cross-hatch 
test showed that the adhesion and cohesion of the old exterior paint system is 
only fair. Best to overcoat - washmg/spot priming/acrylic top coat 



Res# 2 
Picture .. 25 

This filI pipe is losing water when the valve is turned off. To prcparo and 
relining the tank it will need valve work or we will have to place a niechanical 
stopper to keep application conditions dry enough to blast and coat areas 

Res# 2 
Picture - 26 

We assume that this is the drain line for the tank. It is very close proximity to 
the fill line and might not allow for the best mixing conditions a s  presently 
used 
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'Test Blast / Pictorial Sampling / Knspeckion Results - IXeservoir ?i 2 
Conduct-ed March 21,22 & 23 2012 

R L I S S ~ I ~  Vd. Brown 
Rifey Industrid Services, Inc. 

401 N Alma Scfiool Road, Unit  # 3 
Chandler Arizona 85224 

-- wcvW.rileyindus2rial.com 

http://wcvW.rileyindus2rial.com


Tlic i i i i t i r i l  wt.;hou 1 inspection yicldcd too nmny qiiestions bccaiise of pronorinceri buildup nn 
t tic. intcnoi w r t t c d  areas of the  struetiire. "0 gain knowledge of any passtbic structural 
defieicncics Ihe owner decided to initiate a test-blast proecd~rre thercby yietding the actual 
siibsti-ares that wot~ld 1~ apparent when 1Aasted to an SSPC-SP- 10, ncx-white lcvel of 





Res # 3 
picture - 4 

‘The nuts atid bolts and the holes they passd through were scvcrcly corrodcd 
l h e  toes on thc loivcr and upper st.ctions of t-htsc 8” X 30’ long c1i;tnnel iron 
secttons are corroded too bndly to be succsssfully/lon~-term coated after blast 



Res # 2 
picture e 5 

This vicw is from the undcrsidc. '?he rafters cinn't prestmtly rest on the dollar- 
plate. The lnnci i s  tcfkcm on thc fastcriers that ha\ e plied thc back of cncli 
channel section t i p  against ~ . e lded  s l p  each I m v ~ ~ g  two fastcners cnch 

-- 
-~ 











There dit’  thret. shcll wall <itt;lchmcnts for this rntorttal sidc ttverflmv pipe. Two of thcni are crached batlly 
liht. this o n c  S I I ~ J \  in the pc turc .  h e  ovi.rf1o.l.v can‘t be left like this. It hcis no vortex breaker a t  the very 
top a n d  the i$riter believes this i t n i t  mnves quite a lot wdicm watcr rushes down to thc cvcn tuJ  c x i t  point. 
11115 un i t  should be high OTT [I list lo r  rcplacemcrit items. First o f  n l l  it is too small for if tank with L? lo”  f~ l l  
pipe and a 16” drain pipe. Sccondlv i t  IS inside the tank and if it brcaks o f f  or c~7rmc’les through the tank 
will ciutomatically dram its self. I t  IS set ton high as welt We would rccornrnend that its elei~ation bc 
lotvtrrtd b y  0’’ to  k c ~ p  the hi& watcr line further atvCiy from thc roof support steel attachments 
irnrnediatL4v abo\ e it. 

Our recommcncjatron i s  to remcne it  and replace i t  on thc nufsidc of the t m k .  I t  shciuld then be i h ”  i.Lt to 
Giciornmt&tt thc posbibility ot sevc~re ovcrtiow prossurcs on thc root undersitit. Wc h a i ~  had to  replace 
roofs thJt wcw severely ciuformcd bemuse c>i iimdeyuatc ovcrflow system. 

I h c  tlool- drain ( t o  waste) i n  this tank is presently 8”. Whcm the ovcrflow 1s replaced LVC recornmeiid tha t  
both t h c  ovcrflow pipe ‘1nJ the drain bc alipied to run out the saint.) final lh”flappur-\.;1lvt. r~~i i ippcd  
outlet Whcn M’C provide c i \ i ts  for this type of work that is thc w a y  they will be calculatcd. 

“I 



Recommended Changes to Res # 2 when it is blasted and linedlovercoated 

1. 
2 .  

3 .  

4. 

5. 

6. 

7, 

8 

9. 

Seal-weld the bottom circumference gap of the existing roof Manway. Grind smooth 
Add an 8’ long OSHA approved handrail to each side of the existing exterior ladder landing on 
rhe roof 
Add six more welded steel D-Clips to the tank roof spaced every GO degrees, 14’in from the 
~ o o f / $ h ~ i l ~ w ~ l l  interface (These, including the three already on the new roof vent arspmbly will 
make nine tie-off points for inen working on the roof) 
Remove enough ladder cage to allow for a proper fit and then place an tall, lockable, hinged, 
stce? ladder-gate on the bottom of the existing exterior access ladder to stop unwanted access 
to t h e  roof area of the rank. Blast and zinc pwne the gate in the shop before witallation 
Remove the old interior access \adder, grind the old shell wall welds flush, cover the 3 roof 
penetrations with seal-welded 6“ X X” thick circular blanks 
Add a new 30” round, bolted type, davit-arm equipped, re-pad equipped, shell Manway towards 
the back side ofthe tank for safety reason5 and added ventilation capability when working 
inside the tank, Blast and zinc-prime in the shop 
Cut a door-sheet and repiacr? it Will require an engineer stamped submittal for this effort 
Door sheet can bc cut in the 1Q‘ t a l l  lower stiell plate. It should be reinforced vertically on both 
sides of the door on interrot wail side 
Remove the existing overflow pipe assembly and rework It in onto the exterior of the rank, in a 
new size of 16” Sch. 40 pipe so that it hds a weir-box set a t  29’ from the fluor, immediarely 
transferring out to the exterzor shell where it would be braced and welded onro re-pads down 
to the ground. It would then enter the grouiid merging with a revised size and slightly moved 
16” drain pipe c/w a matching vatve that will sti l l  be buried for furtherance to an exit  point down 
the hill. Add a vortex breaker to the weir-box. Blast and zinc prime the exterior sides while still 
in the shop. The diameter of this tank lrolds 51,913,3. gallons of water per vertical foot of 
storage; so at  29’ the new stored volume will be 1,505,479.9 gallons 
Note: The inlet valve IS not holding. It needs to be changed before major blastin~/paii i~ing or 
we need to pressure-type cover it so that it can’t leak while we are working. This change is not 
rn our price. If it is not possible to change the vabe  then we can place a mechanical stop on the 
unit to stem the flow from inside the tank That price would be an extra to the contract a t  this  
time. 

10 The vertical ~ ~ a ~ n e l . i ~ o ~ ~  sections lorming the floor resting points f o r  six colucnns withtn th i s  
tank need tct be multiple 5/8” hole drilled before they are blasted and primed so that water isn’t 
held in place thereby causing poor corrosion protection results When the floor i s  coated with 
Pslibrid extra material should be sprayed around the bases to seal them off from water contact 

11. 25 only, 8“ channel-iron rafters, arid their fasteners, need to be changed on the tnnrr ring of the  
tank roof support. They should be blasted and primed with a zinc-rich primer rn the shop, 
brought to  the site and then clip/boit asserribly fastened to  each end of their resting points. 
They will then be field touched up and pafnted when the internal work starts on the tank 

12. New rubber gaskets shall be placed on the three shell Manways after all blasting and painting is 
complete 

13. Move gravel off the tank shell exterior before painting the exterior. Provide a slight drainage 
slope to the  area outside the cleanout door exit so that  good flow potential takes panded water 
way from that tank underside 
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I .  Place matcrids clefined as humdous clr toxic waste In designated containers. 

7,. Return solvent and oil soaked rags for crtntiminant recova-y and Irttrndcrinp or for 
~ m p e r  disposal. 

sposc of paiiits or solvei,ts hy pouring on ground. Place in designated 
containers For proper disposald 

R 

a. quired by fedoral, tank and 
sliall be enclosed an incd. 

b. SSPC 6 1 Gujrles fur Containing Debris Generated during Paint 
Reinoval Operations. 

2. I>isposal of Surface P 
a. ti-Contami natcd Surface 

b, shall be disposed o f  in compliance with 

3. Contai 
8 .  fix costs associated with c 



rrtharie, t' High-Solids Epoxy 
Sh!lddI' Steel Potahlc Watet 

Storage Tank 

and roller' 
a 

3.Q8 ONX YEAR ANNIVERSARY INSPkCCI70N 

A. Owner shall svl  a date for a crnc-year In 

R. Inspection wilt he atte 
coiitractor m d  material su 

c iw in the coatings system will be rcpaired at the 



Water Tank Services Gruup 
401 N Alma School Road, Unit # 3 

Chandler, A% 85224 
Office 480-899-1228 

Chaparral City Water Company Reservoir # 2 
Total Renovation Prfces 

Weld Repairs $ 90,040.50 

Pre- E'ull mast Prep $ 56.818.07 [$2.05/sq.12.) 

Blast & Line the Tank Interior $271,458.16 j$9.77/sq.ft.) 

Prepare & Overcoat t h e  Exterior 6 35,286.19 ($2.13Jsq.ft,) 

Total Price $453,600.92 

Notes: nlet valve needs work. Our han 
be enhanced just 011 

ead test results wer 
it non-hazardous .uta 
rices are based o 

would be fully irispected 
months aAer date of sub 

re included in these numbers 
based on starting the renovation an October 15. 20 12 

-Price is based on an 
check to Allow us to 
the job starts 
stored in our 

y P. 0. from ccw 
all materials and 

e5e project ma 
Xity until job st 



Client Cost Estimating Worksheet 

Prolcct Name: Fountain Mdls. AI Reservocr R 2 Page 1 of 2 

NatW: Nate Engels 

Rrurn-ctf blast and Chlor-rjd wash interior 

Contact: Lee Jenkins/James F. Moore 

TaskttI k h e d u l e & w o r k d e w i p ~  I#stttaVr J 
1 6rush off binst 
2 Clor-rid wash 
3 
4 

5 
6 
7 
8 

3 
10 
11 
12 
11 
I4 
IS 
16 
17 
78 
19 
2c 
2 1  
12 
23 
24 

2'3 

8 
1 
0 
a 
a 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 

1 3 
1 3 8 i 

3 Pfessuer washers ( 2  @ 5 38 OU each) 
4 0 $0.00 
5 0 $0 00 $0.00 
6 Sandblast unit 64 hrs. $83.00 $5. 
7 ~ o z i l e  iights (3 g $17 00 pa 8 5 
8 500 watt lights (2  @ $28.00 9 5 
n 0 

10 Generator 72 hrs. $ 2 2  50 $1,620 00 
11 Steel Grit Rerlslrner 32 hrs $132.50 $4.240 00 
17 0 $0.00 $0.00 
13 0 so 
1 4  Exhaust Fan 10.0013cfm 9 shifts 584 
15 Forkkft 75 hrs $45 5 
1% Scaffoldirig 9 shtRs Sl50rW S1.350 00 
17 0 $0 00 $0 00 
18 Fuel Surcharge 1 LS $1,892 44 

7000 113 

0 
5 0 
6 0 

60 gal 

ch 
9 0 

la 0 
11 0 
12 0 
13 0 
14 0 
13 0 
16 0 

$0 49 
$65.17 
$0.00 
$5.00 
$0.00 
$0.00 

$4G00.00 
$0'00 
$0.00 
$0 00 

$0 00 
$0.00 
$0 00 

M ao 

$3,430.00 
53,910.20 

$0 00 
$0 M) 

$0 oa 
so 00 

54M M) 
$0.00 
$0 M) 
$0 00 

so 00 
$0 00 
50 00 

$0 ao 

$0.00 50.80 
TOtBl[ $q 



Page 2 of 2 

i Nate fngels 
ST or DT TT 

aroject Manager ( P )  5 6150 $ 92.25 $ 123.00 $ 18450 
juperrntendent ( 5 )  
:oreman IF1 
tourneyman {J) 

3perator (51 
iclper IW 

s 5750 $ 86.25 $ 115GU $ 172.50 
$ 48.25 $ 72 38 S 96.50 S 144.75 
$ 4 3 0 0  $ 69 55 $ 86.00 $ 129.00 
$ 45.00 S 67.50 $ 9000 $ 135.00 
$ 33.75 $ 50.63 $ 67 50 $ 101.25 

( P i  $Q,W SODO $000 S0.m 
($1 $4,140.00 $1,552.50 $000 S0.W 
(F) $000 $0.00 $000 $0.00 
(JI $9,288.00 53,483.00 $000 $0.00 

(t0 $4,86000 $1,822.68 $000 $0.00 
io) $000 so00 Sooa $0.00 

Project Managers (PI 
Superintendents [S) 

Foremans (F) 
Journeyman5 ( J )  

Operatori (0) 
Helpers (14) 

jubcontracts Oescriptbn Units cmt Total 
1 0 50.w $0 00 
2 0 so 00 $0.00 
3 0 $0.00 $0.00 
4 0 $0.00 $0.00 
5 0 50.00 $0.00 
6 0 $0.00 $0.00 
7 0 $0.00 $0.00 
8 0 $0.00 5 
9 0 so.ocr 5 

Straight Time {S7] 
Overtime {OT) 
Ooubk Time (DT) 
Triple Time {TT) 

LABOR 

SUBSISTENCE 

EQUIPMENT 

MATER1 ALS 

Grand Total 



Client Cost Estimating Worksheet 

4 BUJtd rcafoldrng md rid up hydroblast pump 
5 Hydrohast 

8 Prime Roof with Zinc 
Y Apply !%t Coat Epoxy to roof 

10 Apply 2nd roat fpoxy to roof 
11 Test arrd touch up roof 
12 Sarld Mdgc of Epoxy lo  prod\ 

20 
20 Weekend OS 
21 
22 Truck driver to deliver load? 
23 
24 
25 

Project Name: fountain Hrlls, A7 Reservoir I 2 Page 1 of z 

Nate Fiigels 
Job Description: eydroblatt. bnclhlast, and coat intenor of tank 

M O k 5 '  

Contact Lee Jenkins/James F. Moore 

a 

1 
2 
3 
3 
3 
3 
3 
3 
3 
i 

3 
3 
3 
3 
I 
2 

5 

3 

2 

2 
2 
z 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2~ 

2 

- 
. .  

- Subtotal ; *: ' : "., 'Notes ., :&imBi&dEquij$btenf' ' . ' -hrs/day - '  ' ' Cbtt 
1 1 ton crew Cap5 ( 2  Sb5.00 per s h i l t )  30 Shlfts $ l - r O O O  51.900 00 

3 30 Tons (5  C SI05 SO per shift) 2 Snlfls $527 50 s1,0ss.00 
L mite\ 48130 Rl,  P5 $ 1  10 56.832 oe 
5 Hydronla5r uni l  ( 2 0 0 )  32 t i n  5 1 3 9  SO 53,400 00 
6 Sancbiasl unit !04 h!s $53 1:o 58.G32.00 
7 No2Zle I ,ghtS ( 3  @ $17.00 e X h )  : i Sl1;lf'. cJS1.00 5667.M) 

2 .n?,lts 2880 ?I ' , , ~ !S  50 60 51.728 00 

8 500 watt I ehlr ( 2  @ $ 28.00 wen) 25 S l I l f f \  556 00 $1,400.00 
9 Explosion prool l i@ts ( 2  0 S 91 50 eaiIIJ 7 $liillz S183.OU s i . z s i  ae 

1 2  Airles~ pain1 UnJ 24 715 $43 75 Sl.GS0.00 
1 3  Folkmid Sivay  unit 24 nrs sa, 15 52,093.oG 

16 Scalldldtrr~ 2.3 m f t r  515ou3 $4.200.00 

10 Cenerdtor 460 r1is $ 2 2  50 S10.800.00 
1 1  Steel Grit Reclainier 52 hrs. $1 32 so 56,890.00 

14 Exhaust F a n  . 10.000 clm 28 rttqlts sx4.15 $2,373.0?! 
IS Cork i l l  25 f i r <  S4s.so $1,137 50 

1 7  dismfcctron ,init 1 5hlh5 5533 @0 $5 33 .GO 
18 Fuel SurchJrRe 11s $6,685.19 $6.685.10 

Total $65,653.59 1 
~sffrnawd lwi$ijri;ils 8i Equipment' Quantity , , . ..wt ssubtofal,. s . 1 , - N * e s  ' j .,. ! ',$ 

28 s i ld l$  $lWl.CXl S2.8W.00 
os5 

5 PoJibrid 
6 th 
7 M  t@ 

8 Fdter bag 
9 Hm-waste disposal 

20 Nand randert(4 @ $24.25 each) 
11 
12 
13 OH unit 
1 4  Prqane 
15 
16 

7000 Ib 
40 gal 
140 gal 
730 gal 
15 gal 
60 gal 
I eath 

t shifts 
0 
0 

55 gal 

28 shifts 
gdl 

0 
0 

$0.49 
$8S 64 
S42.9Z) 
$79 30 
$21.110 
$13 25 

5400 00 
513 25 
$97.04 
SD.00 
SQ.00 

$106 a0 
s4 00 
SO.w, 

$3,430.00 
53,585 60 
SG,006.00 
$57.889.00 

531.5 69 
S7E.00 
s'4cw.50 
$728.75 
597 oa 

$O.OQ 
50.00 

$2,968 00 
$1 2,000.00 

50 M) 
SO 00 $0 00 

Totat\ $91.014.35] 



ST O f  DT 17 
$ 61.50 $ 9225 $ 113.00 $ 18450 
$ 57.50 5 8 6 2 5  S 115.W $ 172.50 
$ 48.25 $ 72 38 S 9650 S 14475 
$ 43.00 $ 64.50 $ 8600  $ 129.00 
.$ 45.00 $ 67.50 $ 9000 $ 135.00 
$ 3375 $ 50.63 S 69.50 $ 101.25 

u?. . .  
e -  P 1-j %&%. IC; Subtotals -" Total M&wt 

ST OT Dl rT ST OT Dl TT 

(P) 0 0 0 0 (PI 5000 S O 0 0  SOW $OW 
(5) 296 6a 0 0 (S) 517,02000 55,52000 $000 $000 
(F) 0 0 0 0 (F) $000 SOCO $000 S O 0 0  
(I)  840 180 0 0 (1) $36,12000 511,610CO S O 0 0  $000 

(0) 64 32 0 0 (0) 52,88000 $2,16000 $000 5000 
(H) 576 124 0 0 (H/ $19.44000 56,27812 SO00 $000 

Project Managers (P) 0 0 5100.00 
Superintendents (Sl 

forcmans (F) 
laurneymans (1) 

Operators (0) 
tlelpers (H) 

jubcontracts Description Unlts Cast Total .- 
1 0 $0 $0.00 
2 0 $0.00 SO w 
3 0 $0 00 $0.00 
4 0 so.00 $0.00 
s 0 50.00 $0.00 
6 0 $0.00 $0 00 
7 0 $0.00 s0.m 
a 0 $0.00 $0.00 
9 0 $0.00 $0.00 

Page 2 of 2 

Nate Engcls 

raj 

Straight Jinte (STl 
Overtime (OT) 
Double Time (DT) 
Triple Time {IT) 

LABOR 

SUBSISTENCE 

EQUIPMENT 

MATERlbLS 

Grand Total 



Client Cost Estimating Worksheet 

Phone: 
Contact: Lee JenkinsJJames F Moore 

2 Power tool r leari  & spot prime bare metal 
3 Apply 1 coat Spraylastic 
4 
5 
6 
7 
8 
9 
30 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
Z A  

25 

1 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- - ,  
9 
10 
13 
12 
13 
14 
15 
16 
1 7  

Project Mama: Fountact1 iitlls, Az Reservoir I 2  
Job Description: Power wash and pitint exterior 

Page 1 of I 

Notes: Nate Engek 
- 

1 3 2 
1 3  2 

-$om 
50 00 
$0.00 
so 00 
s0.m 
fU 00 
$0 00 
$0 00 
$0 DO 

5 Skycfimber Units (2 @ $81 75 each) 6 shifts $163.50 $981 00 
6 Airlcss paint unit (no a/c) 16 hn. $17 50 $780 00 
7 Brush and roller unit $11.25 $90 00 
R 7511 A/C 4 $69.50 $3,336 00 

$0 00 
$0.00 
$0 00 
$0.05 
$0 00 
$0 00 
50.m 
$0 00 
$0 00 .. 

G 0 so 00 $0 00 
7 0 $0 00 $0 00 

8 0 $0.00 $0 00 

9 0 $0.00 $0 00 

10 0 so 00 
0 $0.00 

12 0 $om s0.ool 

13 0 $0.00 
14 0 s 
15 0 $0.00 
16 0 $0.00 $0.00 

s7,595.q 

11 



Projert Manager (P) 
Superintendent ( 5 )  
Foreman (F) 
Journeyman fl) 
Operator (01 
Helper f W  

ST Or DT T l  

$ 6150 $ 92 2 5  $ 123.00 $ 184.50 
$ 57.50 $ 8625  $ 115.00 $ 17250 

$ 4300 $ 64.50 $ 86.00 $ 329.00 
5 4500 $ 67.50 $ 90.00 $ 135.00 
$ 33.75 S 50.63 $ 67.50 $ 101.25 

5 48.25 5 72,323 s 96.50 149.75 

(PI $000 S0.M 5000 S0.W 
{SI $2,760.00 51.03300 5000 50.00 
(f) $0.00 $000 $0.00 $0.00 
(1) $6,192.00 52,32200 $0.00 $Om 

{HI $3.24000 $1,215.12 5000 $0.00 
to1 SQ.00 $o,oa 50.00 $000 

Ptoject Managers [P) 0 0 $100.00 
Superintcndenzs ( 5 )  

Foremanr (F)  
lournnjrnanr, (JI 

Operators IO1 
Helpers It.4) 

2 0 $O>OO 50 00 
3 0 $0 00 $0.00 
4 0 $0.00 $0.00 
5 0 $0.00 $0.00 
6 0 $0.00 $O.QD 
7 0 $0.00 50.00 
8 0 $0.00 $0.00 
9 0 $0.00 50.00 

Page 2 of 2 

Nate Engeis 

Straight Trme (ST) 
Overtime (OT) 
Double Time (DT) 
Triple Time ('IT) 

LABOR 

5VBSiSTENCE 

EQUIPMENT 

MATERIALS 

Grand Totat 



EXHIBIT ICC-6 

* 
Pneumatic Automatic Bray valve and 
opedclose activation actuator 
Pneumatic Automatic Bray valve and 
ooedclose activation actuator 

16 

16 

Treatment unit No. 1 
clarifier effluent (right side) 
Treatment unit No. 1 
clarifier effluent (left side) 

7 

1 Set at 10 psi I 1 Pressure relief 
valve 8 1 Air scour blower discharge 

Pneumatic Automatic Bray valve and Bi- 
opedclose activation Torq actuator 
Pneumatic Automatic Bray valve and 
opedclose activation actuator 
Pneumatic Automatic Bray valve and 

actuator opedclose activation 
Pneumatic Automatic Bray valve and 
opedclose activation actuator 

24 

24 

24 

24 

Treatment unit No. 1 filter 
influent (right side) 
Treatment unit No. 1 filter 
influent (left side) 
Treatment unit No.] 
clarifier transfer (right side) 
Treatment unit No.1 
clarifier transfer (left side) 

Air scour blower discharge 6 valve Set at 10 psi Pressure relief 

I Set at 10 psi 1 I Pressure relief 
valve 9 I Air scour blower discharge I 6 

* Pneumatic Automatic Bray valve and 
open/close activation 
Pneumatic Automatic Bray valve and 
ooedclose activation 

actuator 

actuator 

16 

16 

Treatment unit No.2 
clarifier effluent (right side) 
Treatment unit No.2 
clarifier effluent (left side) 

l 2  

l 3  

l 4  

l 5  

l 6  

Bray valve and Pneumatic Automatic 
opedclose activation actuator 
Pneumatic Automatic Bray valve and 
opedclose activation actuator 
Pneumatic Automatic Bray valve and 
opedclose activation actuator 
Pneumatic Automatic Bray valve and 
open/close activation actuator 
Pneumatic Automatic Bray valve and 

actuator open/close activation 

24 

24 

24 

24 

16 

Treatment unit No.2 filter 
influent (right side) 
Treatment unit No.2 filter 
influent (left side) 
Treatment unit No.2 
clarifier transfer (right side) 
Treatment unit No.2 
clarifier transfer (left side) 
Treatment unit No.3 
clarifier effluent (right side) 

l 7  
~~ 

Pneumatic Automatic Bray valve and 
opedclose activation actuator 

Bray valve and Pneumatic Automatic 
o ~ e d c l o s e  activation actuator 

16 

24 

Treatment unit No.3 
clarifier effluent (left side) 
Treatment unit No.3 filter 
influent (right side) 

l 9  

2o 

21 

Pneumatic Automatic Bray valve a n d  
opedclose activation actuator 
Pneumatic Automatic Bray valve and 

actuator opedclose activation 
Silent globe Val-Matic Series 

24 

24 

Treatment unit No.3 
clarifier transfer (left) 
Treatment unit No.3 
clarifier transfer (right) 
Backwash pump no. 1 
discharge l 8  style check valve I800 



Val-Matic Series 



EXHIBIT ICC-7 
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